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antibody and antigenicity of the CDR is low. this anti- 
body has a low antigenicity against the human body, 
thus being expected to be applicable for medical ther- 
apy 
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Description 

TECHNICAL FIELD 



5 The present invention relates to the complementarity determining regions (CDRs) and the variable regions (V 
regions) of mouse monoclonal antibody against human imerieuttn* (IL-8). to hutriarvYnouse cNmeric antibody gainst 
human IL-8. as well as to a reshaped human antibody wherein the complementarity determining regions of the human 
Ught chain (L cham) variable region and the human heavy chain {H chain) variable region are substituted with the CDR 
of mouse mcroctonaJ anttoody against human IL-8. Moreover, the present rrtvention provides DNAs that code for the 

10 above-mentioned antibody and its portions The present invention a!so relates to a vector mat contains the above-men- 
tioned DNA, and more particularly, to an expression vector and a host transformed with said vector. Moreover the 
present invention provides a process for producing reshaped human antibody against human IL-8 as well as a Drocess 
tor producing a chimeric antibody against human IL-8. 

is BACKGROUND ART 

lrrterteufcn-8 (IL-8) was discovered in the culture supernatant of monocytes stimulated with gpcpotysaccharide 
(LPS), and ts a chemokine known also as monocyte-der ived neutrophil chernotactic factor (MONCF) or neutroprtl acti- 
vating protein-1 (NAP-1). IL-8 is produced by various cells, acts on rjorymorpnonudear leukocytes and rymphocytes 

20 and possesses activity that causes chemotxis along its concentration gradient. In addition, not only does it induce 
chemotaxfs in neutrophils, but it also activates neutrophilic functions such as cumulation, the release of superoxide 
and the promotion of adhesion to endothelial cells 

In inflammatory diseases, and more specifically in respiratory diseases such as pulmonary cystic fibrosis idio- 
pathic pulmonary ftorosis. adult respiratory distress syndrome, sarcoidosis and empyema, as well as in skin diseases 

25 such as psoriasis, and in chronic rheumatoid arthritis, Crohn's disease and ulcerative colitis, leukocyte infiltration is 
observed pathologically at the inflamed site of these diseases. In addition, IL-8 is detected in test samples from patents 
with these diseases, suggesting that IL-8 may play a central role in infte/nmation. (McBvaney. N.G et at J an 
Invest., 90, 1296-1301. 1992; Lynch III. J.R et al.. Am. Rev. Respir. Dis.. 145. 1433-1439. 1992; Donnelly SC et al ' 
Lancet. 341, $43-647. 1993; Car. B D et al., Am. J Respir. Crit. Care Med.. 149, 65*659, 1994; Antony V.B et al J 

so Immunol.. 151.7216-7223, 1993; Takematsu, K et al.. Arch. Dermatol.. 129. 74-80. 1993 Brennan FM etal Eur J 
Immunol., 20. 2141-2144. 1990; Izzo. R.S. et al., Scand. J. Gastroenterol.. 28. 296-300. 1993- Izzo R S et aJ Am J 

Gastroenterol. . 87, 1 447-1 452, 1 992) 

Subsequence to immunizing mice with human IL-8 as antigen. Kb, Y-C. et al. prepared the mouse morwckxial anti- 
body WS-4 that binds to human IL-8 and inhibits the binding of human IL-8 to neutrophils as a result of that binding 

35 namely that neutralizes the biological activity possessed by human IL-8. H has been clearly shown that the isotypes of 
mouse monoclonal antibody WS-4 consist of a K-type L chain and a Cyl-type H chain (J. Imrnunol. Methods 1 49- 227- 
235. 1992). 

Known examples of antibodies against human IL-8 other than WS-4 include A.5.12.14 {Boyian AM etal J Clin 
invest.. 89. 1257-1267, 1992). the anti-Pep-1 antibody and anti-Pep-3 antibody disclosed in International Patent Appli- 
cation No. WO92-04372, and DM/C7 (Mulligan. M.S. et al.. J. Immunol., 150. 5585-5595, 1993). 

It was ateo found by administration of the mouse monoclonal antibody WS-4 into experimental models using rabbits 
that neutrophil infiltration is inhibited in pulmonary ischemic and reperfusion injury (Sefodo N etal Nature 365 654- 
657. 1993), LPS-induced dermatitis (Harada. A. et al.. Internatl. Immunol.. 5. 681-690. 1993) and LPS- or interteukin-1 
(IL-l)Hnduced arthritis (Akahoshi. T. etal., Lymphokine Cytokine Res.. 13. 113-116, 1994). 

A homologue of human IL-8 exists in rabbits, and is referred to as rabbit IL-8. Since it has been clearly shown that 
the mouse monoclonal antibody WS-4 cross-reacts with rabbit IL-8. and that the antibody inhfoits binding of rabbit IL-8 
to rabbit neutrophils (Harada, A. el al.. internatl. Immunol.. 5. 681-690. 1993). these findings suggest that anti-human 
IL-B antibody would be useful as a therapeutic agent for the treatment of Wlarnmatory diseases in humans 

Monoclonal antibodies originating in mammals other than humans exhibit a high degree of Iriimunogentetty (also 
referred to as arttigenaty) in humans. For this reason, even if mouse antibody is administered to humans, as a result 
of its being metabolized as a foreign substance, the half life of mouse antibody in humans is relatively short, thus pre- 
venting its anticipated effects from being adequately demonstrated Moreover, human anti-mouse anttoody tat is pro- 
duced in response to administered mouse antibody causes an immune response that is both uncomfortable and 
dangerous for the patient, examples of which include serum sickness or other allergic response. Fa this reason mouse 
55 antibody cannot be administered frequently to humans 

In order to resolve these problems, a process for producing a humanized antibody was developed Mouse antibody 
can be humanized by two methods. The simpler method involves producing a chimeric antibody in which the variable 
region (V region) is derived from the original mouse monoclonal antibody, and the constant region (C region) is derived 
from a suitable human antibody. Since the resulting chimeric antibody contains the variable region of the mouse artti- 



40 



45 



50 



2 



EP 0 770 628 A1 



body in its complete form, it has identical specificity to the original mouse antibody, and can be expected to bind to anti- 
gen. 

Moreover, in th chimeric antibody, since the proportion of protein sequences derived from an animaJ other than 
human is substantially reduced in comparison to the original mouse antibody, it is predicted to have less imrmnogenic- 
ity m comparrson to the origmal mouse antibody. Although the chimeric antibody binds wefl to antigen and has low 
immunogenicrty. there is still the possibility of an tmmun response to the mouse variable radon occumno. bo**** 
(LoBugtio. A.F. et al., Proc. Natl. Acad. Sci. USA 86. 4220-4224. 1389). wcumng, nowever 

Am^h the secorxi metrwJ for humaj^^ m 
mouse ant^ody is reduced considerably. In this method, only the compfarnentarity determining region (CD R) is grafted 
from the variable region of mouse antibody onto the human variabie region to create a reshaped human variable recion 
However, in order to approximate more closely the structure of the COR of the reshaped human variabie region to the 
structure of the original mouse antibody, there are cases in which it may be necessary to graft a portion of the protein 
sequence of the framework region (FR) supporting the COR from the variable region of me mouse antibody to the 
human variable region. 7 

Next, these reshaped human variable regions are Snfced to Ore human constant region. Those portions derived 
from non-human prolan sequences consist only of the CDR and a very sfight portion of the FR in the humanized artf- 
body CDR is composed of hyper-variable protein sequences, and these do not exhfcrt species specrfcrty For this rea- 
son, the reshaped human antibody that contains the mouse CDRs ought not to have irrniurwgerucrty stronger than that 
of a natural human antibody containing human CDFte. 

Additional details regarding reshaped human antibodies can be found by referring to Riechmann L etal Nature 
332. 323-327, 1988; Verhoeyen, M. et al.. Science, 239. 1534-1536, 1988; Kettteboroijgh, C. A et al.' Proteinuria 4* 
773-783, 1991; Maeda, H. etal., Hum. Antibodies Hybridomas. 2. 124-134, 1991; Gorman S D etal Proc Natl Acad' 
Sci. USA, 88, 4181-4185, 1991; Tempest PR. et al., Biotechnology, 9, 266-271, 1991; Co, M S 'et al Proc Natl 
Acad. Sci. USA, 88, 2869-2873, 1991; Carter, P. et al., Proc. Natl. Acad. Sci. USA 89 4285-4289 1992* Co. M S et 
al., J. Immunol.. 148. 1149-1154. 1992; and, Sato, K. etal., Cancer Res. 53, 851-856, 1993. 

DISCLOSURE OF THE INVENTION 

As stated above, although reshaped human antibodies are predicted to be useful for the purpose of therapy there 
are no known reshaped human antibodies against human IL-8. Moreover, there are no standard processes that can be 
applied unrversally to an arbitrary antibody for producing reshaped human antibody. Thus, various contrivances are 
necessary to create a reshaped human antibody that exWbrts sufficient binding activity ancVor neutralizing activity with 
respect to a specific antigen (for example, Sato, K. et a!., Cancer Res., 53, 851-856, 1993). The present invention pro- 
vides an antibody against human IL-8 having a tow degree of irrmmogenicfry. 

The present invention provides a reshaped human antibody against human IL-8. The present invention also pro- 
vides a human/mouse chimeric antibody that is useful in the production process of said reshaped human antibody 
Moreover, the present invention also provides a fragment of reshaped human antibody. In addition, the present inven- 
tion provides an expression system tor producing chimeric antibody and reshaped human antibody and fragments 
thereof. Moreover, the present invention also provides a process tor producing chimeric antibody against human IL-8 
and fragments thereof, as well as a process for producing reshaped human antibody against human IL-8 and fragments 
thereof. 

More' specifically, the present invention provides: 

(1) an L chain V region of mouse monoclonal antibody against human IL-8; and, 

(2) an H chain V region of mouse monoclonal antibody against human IL-8 

Moreover, the present invention provides: 

(1) an L chain comprising a human L chain C region, and an L chain V region of mouse monoclonal antibody 
against human IL-8; and, 7 

(2) an H chain comprising a human H chain C region, and an H chain V reojon of mouse monoctonaJ antibody 
against human IL-8. 

Moreover, the present invention also provides chimeric antibody against human IL-8 comprising: 

(1) L chains each comprising a human L chain C region, and an L chain V region of mouse monoclonal antibodv 
against human IL-8; and. 1 

(2) H chains each comprising a human H chain C region, and an H chain V region of mouse monodonal antibodv 
against human IL-8. 
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Moreover, the present invention provides: 

(1) an L chain V region of mouse monoclonal antibody WS-4 gainst human 1^ and, 

(2) an H cham V region of mouse monodonal antbody WS-4 against human 11^8. 

Moreover, the present invention also provides. 

" ?£!f£X^ 8 ^ H c * ,ain C r 8gk)n, and an H chain V region of mouse r^odonaJ antibody WS- 
ln addition, the present invention provides chimeric antibody against human IL-8 comprising: 

WS-^rm^T 0 a ' ,uman ^ chain C region, and en H chain V region of mouse monoCcnai anttody 

20 Moreover, the present invention provides; 

/« Snn !l 30 L Cha ' n V refli0n 01 mcnoc,oral antibody against human IL-8" and 
(2) CDR of an H chain V region of monoclonal antibody against human IL-8. ' 

25 Moreover, the present invention also provides: 

m S£ t ^ u C K ain w refli ° n ° f m ° US€ monodonal an ***y gainst human IL«; and. 
(2) CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

30 IL-8 ^ Mn ate ° ^ 3 r6ShaPed L V «*" - ant.body against human 

(1) framework regions (FRs) of a human L chain V region- and 
^ (2) CDRs of an L chain V region of mouse monoclonal antibody against human IL-8; 

as well as a reshaped human H chain V region of embody against human IL-8 comprising: 
(1) FRs of a human H chain V region; and, 
^ (2) CDRs of an H chain V region of mouse monoclonal antibody against human IL-8. 

Moreover, the present inventon prides a reshaped human L chain of anttoody against human IL-8 comprising: 
(1) a human L chain C region; and 
« E^iST " C ° mPriSin9 hUman L FRS L Chai " CDRS 01 ™" antfcody against 

as well as a reshaped human H chain of antibody against human IL-8 comprising: 
(1) a human H chain C region; and, 
" Sr^n^^ 

in addition, the present invention also provides reshaped human antibody against human IL-8 conprising: 

5 (A) L chains each comprising: 

(1) a human L chain C region; and 

ZJttSZ ^TZZXZ * 8 hUma " L Ch8in ' ^ CDRS ^ L ^^ — nx^na, 
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(B) H chains each comprising: 

(i) a human H chain C region; and 

£££ S£ 1 S£ZT m FRs - 8 human H CDRs * - H — « 

More specfficaHy, the present invention provides: 

£2^ «iSisr 01 mouM monoctonai ^ ^ « 

CDR 1 : Arg Ala Ser Glu He fie Tyr Ser Tyr Leu Ala 

CDR2: Asn Ala Lys Thr Leu Ala Asp 

CDR3: On His His Phe Gly Phe Pro Arg Thr as well as 

Z£?Z:T " mou " monoctofl * ws " w ^ *. ^ 

CDR1 : Asp Tyr Tyr Leu Ser 

P n« )f f ^ if M * *" ay JyT Thr ^0 Glu Tyr Ser Ala Ser Val Lys Gly 
CDR3: Glu Asn Tyr Arg Tyr Asp Vat Glu Leu Ala Tyr 

Moreover. * e pr^em Mon provides a reshaped hurran L chain V region of antfcody ^ human IL-8 com- 

(1) framework regions (FRs) of a human L chart V region and 

(2) CDRs of an L chain V region ol mouse monoclonal antibody WS-t against human IL-8; a, well as 
a reshaped human H chain V region of antibody against human Ml comprising: 

(1) FRs of a human H chain V region; and, 

(2) CDRs of an H chain V region of monoclonal antibody WS-4 against human IL-8. 

Moreover, the present invention provides a reshaped human L chain of anftody against human IL-8 comprising- 
(1 ) a human L chain C region; and 

Kg^r^^^ 

a reshaped human H chain of antibody against human IL-8 comprising: 
(1) a human H chain C region; and 

?^SiT5 n <* a h — H **■ - CDRs tf an H chain of monodona, antibody WS- 

in addition, the present invention also provides a reshaped human antibody against human IL-8 corrprising: 

(A) L chains each comprising: 

(1) a human L chain C region; and 

Ks^^^ 

(B) H chains each comprising: 

(1) a human H chain C region- and 
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Examples of the above-mentioned FRs of a human L chain include those having the foOowing amino acid 
sequences or a portion thereof: 

FRi : Asp fie Qn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser VaJ Gly Asp Arg Vaf Thr lie Thr Cys 
FR2: Trp Tyr Qln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr 

FR3: Gly VaJ Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Ph Thr Ite Ser Ser Leu Gin Pro Qtu Aso 
lie AJa Thr Tyr Tyr Cys ^ 
FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys or. 

FR1: Asp Be Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser VaJ Gly Asp Arg Val Thr lie Thr Cys 
FR2: Tip Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu Be Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr Be Ser Ser Leu On Pro GJuAso 
lie AJa Thr Tyr Tyr Cys 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 

Exampies of the above-mentioned FRs of a human H chain include those having me following amino acid 
sequences or a portion thereof; 

FR1 Glu Val Qln Leu Leu Glu Ser Gry Gly Qiy Leu Val Gin Pro Gry Gly Ser Uu Ar 0 Leu Ser Cys AJa Ala Ser Gly 

Pne Thr Phe Ser 

FR2: Try Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Leu Val Gly 

FR3: Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu Gm Met Ser Ser Leu Lys Thr Glu Asp Uu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4 Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser; 

FRi : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly Ser Uu Arg Leu Ser Cys Ala Ala Ser Gly 
Phe Thr Phe Ser 

FR2: Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 

FR3: Arg Leu Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4: Trp Gly On Gly Thr Leu Val Thr Val Ser Ser; 

Phe T^rPhe S* ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ®* S * Uu ^ Uu ^ CyS ^ °^ 

FR2; Trp Val Arg Gin Ala Pro Gly Lys GJy Leu Glu Leu Val Gly 

FR3: Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu Gtn Met Ser Ser Leu Lys Thr Glu Asp Uu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4 Trp GJy Gin Gly Thr Leu Val Thr Val Ser Ser; 

- FRi : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly Ser Uu Arg Uu Ser Cys Ala Ala Ser Gly 
Phe Thr Phe Ser 

FR2 Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Gly 

FR3: Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Uu Ala 
Val Tyr Tyr Cys Ala Arg ^ 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser; 

FRi Giu val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly Ser Leu Arg Uu Ser Cys Ala Ala Ser Gly 
rne Thr Phe Ser 

FR2 Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Val Gly 

FR3; Arg Leu Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Aso Uu Ala 
Val Tyr Tyr Cy6 Ala Arg 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser; 

FR1 : Glu Val Gin Leu Leu Glu Ser Gly Gly Gry Leu Val Gin Pro Gry Gly Ser Uu Arg Uu Ser Cys Aia Ala Ser Glv 
Phe Thr Phe Ser 7 
FR2; Trp Val Arg Gin Ala Pro Gly Lys AJa Leu Glu Trp Val Gly 

FR3: Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Aso Uu Ala 
Val Tyr Tyr Cys Ala Arg ^ 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser; 

FRi : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gry Gly Ser Leu Arg Uu Ser Cys Aia Ala Ser Gly 
Phe Thr Phe Ser 

FR2; Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Gy 

FR3: Arg Phe Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Uu Tyr Uu Gin Met Ser Ser Leu Lys Thr Glu Aso Uu Ala 
Val Tyr Tyr Cys Ala Arg ^ 
FR4: Trp Gly Gin Gly Thr Uu Val Thr Val Ser Ser; or 
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FR1 : GJu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu VaJ Gin Pro Gly Gry Ser Leu Arg Leo Sec Cys AJa AJa Ser Glv 
Phe Thr Phe Ser ' 
FR2: Trp VaJ Arg Gin Ala Gin Gly Lys Giy Leu Glu Trp Val Qy 

FR3: Arg Phe Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4: Trp Qy Qn Qy Thr Leu Val Thr Val Ser Ser 

In addition, the present invention also relates to DNA that codes for polypeptide that cornpnses me abovernen- 
tioned various antibodies, and their fragments The present invention also relates to a vector thai contains the above- 
mentioned DNA, an example of which is an expression vector. Moreover, the present invention provides a host that is 
transformed by the above-mentioned vector. 

Moreover, the present invention aJso provides a process tor producing chimeric antibody against human Ib8 and 
its fragments, as well as a process for producing reshaped human antibody against human IL 8. and its fragments. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. i indicates the expression vectors HEF-VL-gx and HEF-VH-gyl. corrtaming the human etongabon factor-la 
(HEF-1a) promoter/enhancer, which are useful for expression of the L chain and H chain, respectively of the antfcodv 
of the present invention. * vvtuawa J 

FlQ 2 tsa **P h Wwatinfl *"« r ^te o' ELISA for confirmation of the binding ability to human IL-8 of the chimeric 
WS-4 antfeody (chL/chH) of the present invention secreted into the culture medium of COS ceils 
. 3 , ' S 8 diaoram of the oo^^on of DNA that codes for the amino acid sequences of each of the first version 
a (RVHa) of the H chain V region of reshaped human WS-4 antibody of the present invention (A), and the first version 
a"(RVLa) of the L chain V region of reshaped human WS-4 antibody (B). 

Fig. 4 is a graph indicating the results of ELISA for comparing the binding abtlrty to human IL-8 of the L chain V 
region (RVLa) and the H chain V region (RVHa) of the reshaped human WS-4 antibody of the present invention in com- 
bination with, respectively, the H chain V region of chimeric WS-4 antibody (chH) and the L chain V region of chimeric 
WS^4 antibody (chL) expressed in COS ceils, with that of the chimeric WS-4 antfeody (chUchH) of tha present invention 
secreted into the culture medium of COS cells. 

Fig. 5 is a graph indicating the results of EUSA for comparing the binding ability against human IL-8 of 8 types of 
reshaped human WS-4 antibody containing the RVLa of the present invention (RVLa/RVHa RVLa/RVHb RVLa/RVHc 
RVLa/RVHd. RVLa/RVHe. RVLa/RVHf, RVLa/RVHg and RVLa/RVHh) secreted into the culture medium of COS cells' 
with that of the chimeric WS-4 antibody (chUchH) of the present invention secreted into the culture medium of COS 
cells. 

Fig. 6 is a graph indicating the results of ELISA for comparing the binding ability to human IL-8 of 8 types of 
reshaped human WS-4 antibody containing the second version RVLb of the present invention (RVLb/RVHa 
RVLb/RVHb, RVLb/RVHc, RVLb/RVHd, RVLb/RVHe. RVLb/RVHf, RVLb/RVHg and RVLb/RVHh) produced in the cul- 
ture supernatant of COS cells, with that of the chimeric WS-4 antibody (chLfchH) of the present invention secreted into 
the culture medium of COS cells. 

Fig. 7 is a graph indicating the results of ELISA tor comparing the binding abilities to human IL-8 of the purified 
reshaped human WS-4 antibodies RVLa/RVHg and RVLb/RVHg of the present invention and the purified chimeric WS- 
4 antibody {chL/chH) of the present invention 

Fig. 8 is a graph indicating the results of ligand receptor binding inhibition assays for comparison of the ability to 
inhibit binding of IL-8 to the IL-8 receptor, of the purified reshaped human antibodies RVLa/RVHg and RVLb/RVHg of 
the present invention, with that of the mouse WS-4 antibody and the chimeric WS-4 antibody (chUchH) of the present 
invention. 



SPECIFIC MODE FOR CARRYING OUT THE INVENTION 
Clonino Of DNA Coding for Mouse V Rcoinn 



In order to clone a gene that codes for the V region of mouse monoclonal antibody against human IL-8, it is neces- 
sary to prepare a hybridoma that produces mouse monoclonal antibody against human IL-8 for the acquisition of such 
a gene. After the extraction of mRNA from the hybridoma, the mRNA is converted into singJe-slrarxted cDNA according 
to known methods, loliowed by amplification of the target DNA using the polymerase chain reaction (PCR) to obtain tie 
gene. An example of a source of this gene is the hybridoma WS-4, which produces mouse monoclonal antibody against 
human IL-8. produced by Kb. YC. et al. The process for preparing this hybridoma is descrtoed in J. Immunol Methods 
149, 227-235, 1992, and is described later as Reference Example 1. 
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(1) Extraction of Total RNA 

In order to clone the target DISIA that codes for the V region of mouse monoclonal antibody against human IL-8. 
total RNA can be obtained by disrupting the hybridoma cells by guanidine thiocyanete treatment and performing cesium 
chloride density gradient centrifugation (Chirgwtn. J.M. et al.. Biochemistry. 18, 5294-5299, 1979). Furthermore, other 
methods that are used during the cloning of genes, such as that in which detergent treatment and phenol treatment are 
performed m the presence of a ribonuclease (RNase) inhibitor such as vanadium complex (Berger, S.L et aL. Biochem- 
istry, 18. 5143-5149. 1979). can also be used. 

(2) cDNA Synthesis 

Next, single-stranded cDNA complementary to mRNA can be obtained by treating the total RNA with reverse tran- 
scriptase using oligo(oT), an oligonucleotide complementary to the poly (A) tail located at the 3' end of mRNA. as 
primer, and the mRNA contained in the total RNA obtained in me above manner as template (larricK J.W. et al.. 
Bio/Technology. 7. 934-938. 1989). In addition, a random primer may also be used at the same time Furthermore, in 
the case that it is desired first to isolate mRNA, this may be done by applying the totaJ RNA to a column of ofigo(dT> 
ceUulose. to which the poly(A) tail of mRNA binds. 

(3) Amplification of DMA Cooing for V Region by Polymerase Chain Reaction 

Next. cDNA that codes for the above-mentioned V region is specifically amplified using the polymerase chain reac- 
tion (PCR) In order to amplify the kappa (*) type L chain V region of mouse monoclonal anttoody. the 11 types of oli- 
gonucleotide primers shown in SEG ID Nos- 1 to 11 (Mouse Kappa Variable; MKV) and the oligonucleotide primer 
srtown in SEQ ID No: 12 (Mouse Kappa Constant; MKC) are used as the 5* terminal primer and the 3' terminal primer, 
respectively. The above-mentioned MKV primers hybridize to the DNA sequence that codes tor the mouse Kappa-type 
L chain leader sequence, while the above-mentioned MKC primer hybridizes to the DNA sequence that codes tor the 
mouse kappa-type L chain C region. 

In order to amplify the H chain V region of mouse monoclonal antibody, the 12 types of digonuclaotide primers 
shod in SEQ ID Nos. 13 to 24 (Mouse Heavy Variable; MHV) and the oSgonucleotide primer shown in SEQ ID No: 25 
(Mouse Heavy Constant; MHC) are used as the 5* terminal primer and the 3* terminal primer, respectively. The above- 
mentioned MHV primers hybridize to the DNA sequence that codes tor the mouse H chain leader sequence, while the 
above-mentioned MHC primer hybridizes to the DNA sequence that codes tor the mouse H chain C region. 

Furthermore, all 5' terminal primers (MKV and MHV) contain the sequence GTCGAC that provides a Sail restriction 
enzyme cleavage site near the 3' terminus, while both 3'-terminal primers (MKC and MHC) contain the nucleotide 
sequence CCCGGG that provides an Xmat restriction enzyme cleavage site near the 5' terminus. These restriction 
enzyme cleavage sites are used for the subcloning of targe! DNA fragments that code tor both V regions into the 
respective cloning vectors. In the case that these restriction enzyme cleavage sites are also present in the target DNA 
sequence that codes for both V regions, other restriction enzyme cleavage sites should be used tor subctoning into the 
respective cloning vectors. 

(4) Isolation of DNA Coding for V Region 

Next, m order to obtain the DNA fragment that codes tor the target V region of mouse monoclonal anttoody. the 
PCR amplification products are separated and purified on a low melting-point agarose gel or by a column [PCR Product 
Purification tot (QIAGEN PCR Purification Spin Kit: QIAGEN); DNA purification kit (GENECLEAN II, BIO101). A DNA 
fragment is obtained that codes tor the target V region of mouse monoclonal antibody by enzyme treatment of the puri- 
fied amplification product with the restriction enzymes Sail and Xmal 

Further, by cleaving a suitable cloning vector, like plasmid pUC19, with the same restriction enzymes, Sa1 1 and 
Xmal. and enzymaticalty linking the above-mentioned DNA fragment to this PUC19, a plasmid is obtained which con- 
tains a DNA fragment that codes tor the target V region of mouse monoclonal antibody. Determination of the sequence 
of the cloned DNA can be performed in accordance with any routine method, an example of which is the use of an auto- 
mated DNA sequencer (Applied Biosystems). Cloning and sequence determination of the target DNA are descnbed in 
detail in Examples 1 and 2. 

Complementarity Determi ning Reoions (CPRs) 

The present invention also provides hyper-V region or complementarity determining region (CDR) of the V region 
of mouse monoclonal antibody against human IL-8. V regions of both the L chain and H chain of the antibody torm an 
antigen binding site. These regions on the L chain and the H chain have a simitar basic structura The V regions of both 
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chains contain lour framework regions tor which the sequence is relatively cc^served and M fM lm^ 
regions are linked by three hyper-V regions or CDR (Kabul. E A et al. -Sequences of Proteins of Irnmunologwil Inter- 
est- US Dept. Hearth and Human Services, 1991). 

The majority of the portions ol the above-merrtoned four framework regions (FR) have a p-shaet sfruchre and the 
three CDRs form loops. The CDRs may form a portion of the (J sheet structure in some cases. The three CDRsare 
maintained at extremely dose positions three<iimensionalty by the F Rs. and contribute to fcnmton of thearrag«ib^- 
Tsrte together with three paired CDRs. The present invention provides CDRs that are «"*"^<* 
humanized antibody, as well as the DNA that codes tor them. These CDRs can be determined from the experimental 
rules of Kabat, E A et al. 'Sequences of Proteins of lirmurwtogical Weresf. by comparing V region sequences with 
known amino acid sequences of the V region, a detailed explanation of which is provided « Eirtoodmerrt 3. 

Preparation of Chimer ic Antfoodv 

Prior to designing a reshaped human V region of antibody against human 1L-8. » is necessary to confirm whether 
the CDRs used actually form an antigen-binding region. Chimeric antibody was prepared for this purpose. In order to 
prepare chimeric arrbbody. rt is necessary to construct DNA that codes for the L chain and the H ch*n of dim™ anb- 
boaYThe basic method for constructing both DNA involves linking the respective DNA sequences tr» mouse toader 
sequence observed in PCR-doned DNA and the mouse V region sequence to a DNA sequence that codes for human 
C region already present in a mammalian cell expression vector. 

The above-mentioned human antibody C regions can be any human L chain C region and any human H chain C 
region and with respect to the L chain, examples include human L chain Ck or Cx, wnHe with respect to ^ H « 
Z examples include Cyl. Cr2. Cy3 or Oy4 (Ellison. J et al.. DNA. 1. 11-18 (1961). Takahash. N. et al.. Cell. 29. 671- 
679 (1982). Krawinkel.Uetal .EMBO J.. 1. 403-407 (1982)). or other isotypes. 

Two types of expression vectors are prepared for production of chimeric antibody, namely, an expressonvectorttat 
contains DNA that codes for mouse L chain V region and human L chain C region under the control of an enhancer/pro- 
moter expression control region, and an expression vector that contains DNA that codes tor mouse H chain V region 
and human H chain C region under the control of an enhancer/promoter type of expression control rsgwn. Next, host 
cells such as mammalian cells are simultaneously transformed by both of these expression vectors, and the trans- 
formed cells are cultured either .n vitro or in vivo to produce chimeric antigen (e.g. W09i -16928* 

Alternatively. DNA that codes tor mouse L chain V region and human L chain C region and DNA that* codes for 
mouse H chain V region and human H chain C region can be introduced into a single expression vector host celts are 
transformed using said vector, and are then cultured either in vitro or in vtvo to produce chimeric antibody. 
The production of chimeric antibody from monoclonal antibody WS-4 is described m Embodiment A. 
cDNAtnat codes for mouse WS-4 .-type L chain leader sequence and the V region is cloned using PCa and linked 
,o an expression vector that contata human genome DNA that cedes for the human L chain Cx ^^^• ^ 
that codes for the H chain leader sequence and V region of mouse WS-4 antibody is cloned using PCR and linked to 
Bn expression vector that contains human genome DNA that codes for human Cy1 region. 

More specifically, suitable nucleotide sequences are introduced at the 5' and 3" termn, ofcDNAs that code tor the 

V regions of mouse WS-4 antibody using spedally designed PCR primers so that (1) they can be easily inserted into 
40 the expression vector, and (2) they function suitably in said expression vector (for example, transcription efficiency is 

irmroved by introducing a Kozak sequence in the present invention). 

Next DNA that codes for the V region of mouse WS-4 antibody obtained by amplification by PCR using these prim- 
ers is introduced into HEF expression vector (see Fig 1) that already contains the desired human C region. These vec- 
tors are suitable for transient or stable expression of antibody genetically engineered in various mammalian cell 

6y8 'tvhen the antigen-binding activity of the chimeric WS-4 antibody prepared in this 

WS-4 anttoody demonstrated binding activity to human IL-8 (see Fig. 2). Thus. K was concluded that the correct mouse 

V region had been cloned, and the correct sequence had been determined. 



30 
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Hpsinn of Resh nnnd Human WS-4 AntPPdV 



in order to prepare a reshaped human antibody in which the CDRs of mouse monoclonal antibody are grafted onto 
human antibody, it is desirable that there be a high degree of homology between the amino acid «*j«ices d f the FRs 
ol the mouse monoclonal antibody having the CDRs to be grafted, and the ammo aod sequences of the FRs of the 
55 human monoclonal antibody into which the CDRs are to be grafted. . 

For this purpose, the human V regions to serve as the basis for deagnng the V regions of the reshaped human 
WS^ antibody can be seleded by corrparing the am no add sequences of the FRs of the rnot*e nxraclc^l arrfcbody 
with the amino acid sequence of the FR of the human antibodies. More specifically. theVregtons <*J^ 
of mouse WS-4 antibody were compared with all |<novvn hunian V regiais tound m the database ot t^ 
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medical Research Foundation (NBRF) using the genetic analytical software. GENETEX (Software Development Co 

Ltd.). r 

In a comparison with known human L chain V regions, the L chain V region of mouse WS-4 antibody was found to 

r ,T^a7nTi Cl0Sel ^!l 0f h T° antb ? yHAU < Watenabe ' S - • Hoppe-Sayta". Z. PhyacTchern.. 351. 1291- 
1295. 1970) having homology of 69.2%. On the other hand, in a comparison with Known hum^ antibody H chain V 
reffons the Hcha.nV region of WS-4 antibody was bund to resemble most dosely that of humanarttody \Eh26 
(Butuwela. L. et al.. EMBO J.. 7. 2003-2010. 1988). having homology of 71 4% ' 

red^lTS iT^«I!l!rr ^ 6et J" enees 0fm0useV «° *• add sequences of human V 

regrans s less than the homology to armno acd sequences of mouse V regions This ndxatet fiat the V reaon of 

i^S^^T* ^ re6emble me region, and at the same «me. indicates tr«at human- 

iwtion of mouse WS-4 V reojon is the beet way to sorve the problem of imrnunoganicity in human patients. 

mertrtHea^and Human Sendees. US Government Printing Office, to compw.brfween V region FR. Those r«ute 



Table i 



is 



Homology (%) Between FR of Mouse WS-4 V Region and 
FR of the Consensus Sequence of the Human V Regions 
of Various Subgroups 


A. FR m L Chain V Region 


HSGI 


HSGH 


HSGII! 


HSGfV 


644 


51.3 


57.3 


57.5 


B. FR tn H Chain V Region 


HSGI 


HSGII 


HSGIII 




469 


40.9 


62.3 





55 



„ ™ 6 FR6 J" « he L * ain v * mouM w S-4 antibody most dosely resembled the consensus sequence of FR 
of the human LchainV region subgroup I (HSGI). having homology of 64 4%. On the other hand, the Ff^of the H chain 

2 fu^r" 8 - 4 T~* mMX Cl0S8,y rM8mb,ed me of human H chain V reg^sT 

group III (HSGIII). having homology of 62.3%. 

of h 1 ™ r ^l 6 ^K r reSUttS ^"^^ "» taiown human antibodies, the L chain V region 

JompT^^^T T° to human LchainVre <" on '• flfd the H chain V region of human antibody 

Jl^Zfr^'S' 0 ^^ ,0 Jf" a human L Chain V beton ° in ° * subgroup I (HSGI). wh^Torder to 
!uZ L„«^ft n , re0KX1 ^l 6 !^ human ws ^ a "*«Jy it is probably best to use the H chain V region of a 
human antibody belonging to subgroup III (HSGIII). ^ 

Inacwnparison with the L chain V region of known human antibodies, the L chain V region of mouse antibody WS- 

eoL ZXTTf™ L chain J re * Qn 01 human artbody a - 1 - V 

3. h^l » 5 ^ L?' 8 de6iQnin ° L chain V region of reshaped human WS-4 antibody. Within 

these human FR based on RE., there are differences in five amino acids (at positions 39. 71. 104. 105 ^07 ^ 
rawe 2) in companion with the human REI documented in the original literature (Palm. W. « al.. Hoppe- Sevier's 2 
Physrol. Chem.. 356. 167-191. 1975; and. Epp. O. et al.. Biochemistry. 14. 4943-4952 1975) z 
The arrtno aod numbers shown in the table are based on the experience of Kabat. E.A. et al. (1991). The chanoes 
l I" !™°^ nl^^* 39 ^ 71 ^ same changes caused r* the arrrino eckfc present in the FRafthe 
i„ t£ JK" " Cm ™»-™"**><Xy (Wechmann. etal.. 1988). According to Kabat eta). (1991), the change! 

FR ITJ^T.^pp^^ ^ ° f feShapBd human ama>0d y were d «*H»"* the first version RVU, 
FR was idemcal to the FR based on REI present in reshaped human CAMPATH-1H antibody (Redtmam et al 1988) 

ITL 0 iden1iCal '° CDR the L chain V region of mouse WSW J*£?*L sS^eSon' 2£' 

J.MOI. Biol.. 196.901-917. 1987. resKlue7i s a portion of the canonical structure of the COR1 of the L chain V region. 
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Am.no acid at this position is predicted to directly affect the structure of the CDR1 loop of the L chain V region, and 
tar this reason, it considered to have a significant effect on antigen binding. In RVLb of the L chain V radon ofreshaDSd 
human WS* anttoody. the phenylalanine at position 71 is changed to tyrosine. Table 2 shows the respective aminoac* 
JESSES ?L C 3 V ,,gion °* moose WJU an1ibody - »"» FR of the modified REI for use in reshaped human 
J aSJ Y (RieChmana « * • 19S8 > a * the two versions of the L chain V region of reshapsXttn^ 

Table 2 Design of L Chain V Region of Reshaped Human WS-4 



WS-4L 
REI 
RVLa 
RVLb 



WS-41. 
RE! 
RVLa 
RVLb 



WS-4L 
REI 
RVLa 
RVLb 



1 2 
12345678901234567890123 
DIQMTQSPASLSASVGETVTITC 
DIOflTQSPSSLSASVGDRVTlTC 
DI0MT0SPSSLSASVG0RVT1TC 



3 4 
45678901234 567890123456789 
RAS01 JYSYLA WYQQKQCKSPOLLVY 
WYOQKPGKAPKLLIY 
RASE! I YSYLA WYQQKPCKAPKLLI Y 



; R1 



5 

0123456 
NAKTLAD 

NAKTI.AD 



CORl 



8 



CDR2 
10 

8901234567 
FCCGTKLL : LK 
FGQGTKVC1K 
FCOCTKVLMK 



PR2 



78901234567890123456789012345678 901234567 
GVSSRFSGSGSGTQFSIR1SSLQPEDFGSYYC QHHFGFPRT 
GVPSRF5GSGSGTDFTFTISSLQPEDI ATYYC 
GVPSRFSGSGSGTDFTFTISSLOPEDI ATYYC 0IIHFGFPRT 

Y 

"3 CDR3 



PR4 
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Note: FR of REI is found in reshaped human CAMPATH-1H 
antibody (Riechmann, et al . , 1988). The five underlined 
amino acids in the FR of REI are amino acids that differ 
from the amino acid sequence of human REI. Amino acids arc 
designated using the single letter code. Amino acid 
numbers are in accordance with the definition of Kabat et 
al. 



The FR in the H chain V region of mouse WS-4 antfcody most closely resemble the human H chain V region 
belonging to subgroup Ml (Table 1). 

In a comparison with known human H chain V regions, the H chain V region of mouse WS-4 antfcody most closely 
resembled the H chain V region of human antibody VDH26. a member of subgroup III of the human H chain V region, 
from FR1 to FR3 (Buluwela. L et at.. EM BO J.. 7. 2003-2010. 1988). Wrth respect to FR4. since the FR4 sequence of 
VDH26 was not reported, it was decided to use the amino acid sequence of FR4 of human anttoody 4B4 belonging to 
subgroup III (Sanz, I. et al.. J Immunol . 142, 883-887. 1989). These human H chain V regions were used as the basis 
for designing the H chain V region of reshaped human WS-4 antibody. 

Eight versions of the H chain V region of reshaped human WS^ anttoody were designed, In all eight versions 
human FR 1 . FR2 and FR3 were based on FR 1 , FR2 and FR3 of human antibody VDH26, while FR4 was based on FR4 
of human antibody 4B4. Mouse CDR was identical to the CDR of the H chain V region of mouse WS-4 antibody. 

Tables 3 and 4 show the respective amino acid sequences of the H chain V region of mouse WS-4 antibody, the 
template FRi through FR3 of human antibody VDH26, FR4 of human anttoody 4B4, and the 8 versions of the H chain 
V region of reshaped human WS-4 antibody. 
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Table 3 Design of H Chain V Region of 
Reshaped Human WS-4 Antibody 
5 (Followed by Table 4) 



123456789012345678901234567890 12345 

WS-4II EVKLVESGGGLIQPGDSLRLSCVTSGFTFS DYYLS 

VDII26 E VQLLESGGGLVOPGGSIRISCAASGFTFS 

RVIIa~h EVQLLESGGCLVQPGGSIRLSCAASGFTFS DHLS 

FBI C0R1 



45 



4 

67890123456789 
HS-4H WVRQPPGK ALEWVG 

VOII26 WVROAQGKGLELVG 
RVIIa WVROAQGKGLELVG 

H V lib 

RVIIc P 

RVHd P 

RVHe PP 

RVHf P..A..H-- 

RVIIg P H- - 

RVIIh w-- 

FR2 



5 6 

012ABC3456789012345 

LIRNKANGYTREYSASVKG 

LIRNKANGYTREYSASVKG 



C0R2 



ss 
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Table 4 Design of H Chain V Region of Reshaped Human WS-4 
(Following on Table 3) 

7 8 9 ]0 

6789012345678901 2ABC34 5678901 234 567890ABC12 

HS-4II RFTfSRODSQSIlYLQMNTlRGEDSATnCAR EHYRYDVEIA Y 

VDII26 RLTISREDSKNTLYLOMSSLKTEDLAVYYCAR 

RVIIa RLTI SREOSKHTLYLOHSSLKTEOLA VVYCAR ENYRYDVEIA Y 



RVIIb 
RVIIc 
RVIId 
RVIIe 
RVIIf 

RVIIb -p. 



RVIIh -F- 



FR3 CDR3 



11 

34567890123 
KS-4II WGOGTLVTVSA 
4B4 WGQGTLVT VSS 

RVIIa~h HGQGTLVTVSS 
FR4 



Note: RVHa-h indicates RVHa, RVHb. RVHc, RVHd, RVHe, 
RVHf. RVHg and RVHh. 



Amino acids are designated using the single letter code. Ammo acid numbers are in accordance with the definition 
of Kabat et al. 
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Preparation Of DNA Coding tor V Region of Reshaped H uman WS-4 fl ntifrffdY 

Preparation of the V region of reshaped human WS-4 antibody is described in detail in Example 5 
DMAs that code for the respective first versions of the L chain and H chain V regions of reshaped human WS-4 anti- 
body were synthesized. It was then confirmed that the entire DNA sequence of version "a" of the L chain and H chain 
V regions ol reshaped human WS-4 antibody codes for the correct amino add sequence by sequence deterrrination 
The sequence of version "a' of the L chain V region of reshaped human WS-4 antibody rs shown in SEQ ID NO 62 
while the sequence of version -a" of the H chain V region of reshaped human WS-4 antibody is shown in SEQ ID HO: 

38. 

DNAs that code tor other versions of V region of reshaped human WS-4 antibody were prepared using a slight var- 
iation of the publicly disclosed PCR-mutation induction method (Kammann, M. el Nucleic Acids Res 17 5404 
1 989) with the first version V as the tempiate. As previously described in relation to t* cMgn of the V region of the 
reshaped human W^4 antibody, DNA that codes for one additional version of the L chain V region of reshaped human 
WS-4 antibody (version V) . as well as DNA that code for seven additional versions of the H chain V region of reshaped 
human WS-4 antibody (versions T>\ "c", "cT. V. T, "g" and "h") were prepared. 

These additional versions contained slight changes in a series of amino acid sequences from the first version and 
these changes in the amino acid sequences were achieved by making slight changes in the DNA sequence using PCR 
mutation induction A PCR primer was designed that introduces the required change in the DNA sequence After a 
6e [' es ** CR reactions, the PCR product was cloned followed by sequence determination to confirm mat the changes 
in the DNA sequence had occurred as designed. The sequence of version "b" of the L chain V region of reshaped 
human WS-4 antibody is shown in SEQ ID NO: 65, while the sequences of versions "b\ "c\ "d*, >\ T, *g" and IT of 
the H chain V region of reshaped human WS-4 antfcody are shown in SEQ ID Nos: 41 44 45 48 51 54 and 55 

respectively 

After confirming the DNA sequences of various versions of the V region of reshaped human WS-4 antfcody by 
sequence determination, the DNAs that code for the V region of reshaped human WS-4 antibody were subcioned to 
mammalian cell expression vectors that already contain DNA that codes for the human C region. Namely, DNA that 
codes for the V chain L region of reshaped human WS-4 antibody was linked to a DNA sequence that codesfor human 
L cha.n C region, while DNA that codes for the H chain V region of reshaped human WS-4 antibody was linked to a DNA 
sequence that codes tor the human Cy1 region. 

Next, all combinations of version "a" or "b" of the reshaped human L chain V region, and versions "a" through "h" 
of the H chain V region were tested for binding to human IL-8. As a result, as is shown in Rg. 7, both reshaped human 
antibodies containing L chain version "a" or "b" and H chain version "g" (RVLa/RVHg and RVLb/RVHg) demonstrated 
the ability to bind to human IL-8 to the same extent as chimeric WS-4 antfoody. 

Any expression system, including eukaryotic cells such as animal cells or established mammalian cells, fugus cells 
yeastcells and procaryotic ceils such as bacterial cells (e.g. Escherichia coli) can be used for producing the chimeric 
antibody or reshaped human antibody against human IL-8 of the present invention. Preferably, however, the chimeric 
antibody or reshaped antibody of the present invention is expressed in mammalian cafe, such as COS cells or CHO 
cells. In these cases, a useful, commonly used promoter can be used to express in mammalian cells. For example it is 
preferable to use thettuman cytomegalovirus immediate early (HCMV) promoter. Examples of expression vectors' that 
contain HCMV promoter include HCMV-VH-HOyl and HCMV-VL-HCk. as well as those derived from pSV2neo (Inter- 
national Patent Application Publication No. W092-19759) are also included. 

In addition, examples of other promoters of genetic expression in mammalian cells that can be used in the present 
invention that should be used include virus promoters such as retrovirus, pdioma virus, adenovirus and simian virus 40 
(SV40), as well as promoters originating in mammalian cells such as human polypeptide chain elongation tactoMa 
(HEF-1 a). For example, in the case of using SV40 promoter, expression can be performed by following the method of 
Mulligan, R C et al (Nature. 277, 108-114, 1979) or in the case of using HEMa promoter, expression can be per- 
formed by following the method of Mizushima, S. et al. (Nucleic Acids Ree , 18. 5322. 1990). 

Another specific example of a useful promoter for the present invention is HEF-1 a promoter. HEF-VH-gyl and HEF- 
VL-gic (Fig. 1) are contained in an expression vector containing this promoter. DNA sequences originating in polyoma 
v.rus. adenovirus. SV40 or bovine papilloma virus (BPV) and so forth can be used as repricator points. Moreover in 
order to amplify the number of genetic copies in the host cells. arwx>glucoside-3'-pb^ neo-reststant 
gene, thymidine kinase (TK) gene. E. coli xanthin -guanine phosprwibosyl-transferase (XQPRT) gene or dhydrofolate 
reductase (dhfr) can be used as selection markers. 

In summary, the present invention first provides an L chain V region and H chain V region of mouse monoclonal 
antibody against human as well as DNA that codes for said L chain V region and DNA that codes for said H chain 
V region. These are useful in the preparation of human/mouse chimeric antibody and reshaped human antibody to 
human IL-8. An example of monoclonal antibody is WS-4. The L chain V region has the amino acid sequence shown 
in. for example, SEQ ID NO: 26. while the H chain V region has the amino acid sequence shown, for example, in SEQ 
ID NO: 27. These amino acid sequences are coded for by nucleotide sequences shown, for example, in SEQ ID Nos: 



15 



EP077D628A1 

26 and 27. respectively. 

The chimeric antibody against human IL-8 of the present invention comprises: 

(1) a human L chain C region and mouse L chain V region; and. 

(2) a human H chain C region and mouse H chain V region. 

The mouse L chain V region, mouse H chain V region and DNAs that code far these are as previously descnbed 
The above-fwntjoned human L chain C region can be any human L chain C region, examples of which include the 
human & and Ck regions The abcv«wr*miorved human H chain C region can be any human H chain C region axam- 
f™"^ me human Or 1 - Ct2, Cy3 or Ct4 region (Ellison, J. et ai. DMA, 1. 11-18 (1981). TaKahashi n at 
al . Ceil. 29. 671-679 (1382). and Krawinkel. U. etal . EMBO J.. 1. 403-407(1982)). 

Two types of expression vectors are prepared tor producing chimeric antibody. Namely, an expression vector that 
contains DNA that codes tor the mouse L chain V region and human L chain C region under the control of an 
enhancer^romoter type of expression control region, and an expression vector that contains DNA that codas for the 
mouse H Cham V region and human H chain C region under the control of an enhancerAxomotor type of expression 
control region. Next host cells in the manner of mammalian cefls are simultaneously timnstormed with thews express^ 
vectors, and the transformed cells are cultured either in vitro or in vwo to produce chimeric arrttoody 

Afternatively. DNA that codes for mouse L chain V region and human L chain C region and DNA that codes for 
mouse H chain V region and human H chain C region can be introduced into a single expression vector, host cells are 
transformed using said vector, and those transformed cells are then cultured either in vitro or in vivo to produce chimeric 
antibody. 

The reshaped human WS-4 antibody of the present invention cornprises: 

(A) L chains each comprising: 

(1) a human L chain C region; and, 

(2) an L chain V region comprising a human L chain FRs, and an L chain CDRs of mouse monoclonal antibody 
WS-4 against human IL-8, as well as 

(B) H chains each comprising. 

(1) a human H chain C region; and, 

(2] t an H chain V region comprising a human H chain FRs, and H chain CDRs of mouse monodona! amlbodv 
WS-4 against human IL-8 

in a preferable mode of the present invention, the above-mentioned L chain COR is within the amino acid sequence 
shown in SEQ ID NO: 26, with the extents ot said amino acid sequence being defined in Table 5; the above-mentioned 
H chain CDR is within the amino acid sequence shown in SEQ ID NO: 27, with the extents of said amino acid sequence 
being defined in Table 5; the above-mentioned human L chain FR is derived from REI; the above-mentioned human H 
chain FR1 . FR2 and FR3 are derived from VDH26, and FR4 is derived from 4B4; the above-rnentioned human L chain 
C region iS the human C* region; and. the above-mentioned human H chain C region is the human Cy1 region In addi- 
tion, the above-mentioned human H chain C region may be the human Cy4 region, or a radioisotope may be bound 
instead of the above-mentioned human L chain C region and/or human H chain C region 

It is preferable to substitute a portion of the amino acid sequence of the above-mentioned human FR to prepare 
reshaped human antftxxly that has sufficient activity with respect to a specific antigen. 

In a preferable mode of the present invention, the L chain V region has the amino acid sequence shown as RVLa 
or RVLb rn Table 2, while the H chain V region has the amino add sequence shown as RVHa RVHb RVHc RVHd 
RVHe. RVHf, RVHg or RVHh in Tables 3 and 4. Moreover, the amino acid at position 41 in the H chain V region FR2 
should be proline, the amino acid at said position 47 should be tryptophan, and/or the amino acid at position 67 of said 

shouW Phenylalanine, and those having the amino acid sequences shown as RVHb. RVHd, RVHe RVHf RVHg 
or RVHh ere more preferable. That in which RVHg is present as the H chain V region is the most preferable 

Two types of expression vectors are prepared for production of reshaped antibody. Namely, an expression vector 
that contains DNA that codes tor the previously defined reshaped human L chain under control by an enhancer/bro- 
moter type of expression control region, as well as another expression vector that contains DNA that cooes tor the pre- 
viously defined reshaped human H chain under control by an enhancer/|promoter type of expression control region are 
prepared. Next, host cells such as mammalian cells are simultaneously transformed by these expression vectors, and 
the transformed cells are cultured either in vitro or in vivo to produce reshaped human antibody. 

Alternatively, DNA that codes tor reshaped human L chain and DNA that codes for reshaped human H chain are 
introduced into a single expression vector, host cells are transformed using said vector, and those transformed cells are 
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then cultured either in vitro or in vivo to produce the target reshaped human antibody. 

TTw chimeric antibody or reshaped human antibody produced in this manner can be isolated and purified In accord- 
T^ZL ne c :tT 8 SUCh "^ n * "** ehromato ^. ™ «cnan B e chrornatoflr^^f^^ 

*~,^L^ *T °' reshaped human L chain 01 the P rese " t i^enfion can be used Mto prepare cooplete arrti- 

l! y an H ^ amilar,y - me H chain <* r «*aped human H chain oXp^SlEn 

can be used to prepare complete antibody by combining with an L chain nvermon 

The mouse L chain V region, reshaped human L chain V region, mouse H chain V region and reshaped human H 
cham V reg.on are mherentJy regions that bind to antigen in the farm of human IL-8. The/are constferedto be^ful 
as pharmaceuticals, diagnose drug* and so to* either ak^ c, in the form of fused p^^oft^Jl 
' «on < he L ^ V CDR and H *ain v region CDR of the present SS^1^SSS» por- 

twns that bind to antgen ,n the form of human IL-8 These are considered to be useful as pr«m«ceutic^.^ZcSc 
drugs and so forth either alone or in the form of f^ed ^ ^ prarmaceubcais, (SagnosUc 

The DMA that codes tor mouse L chain V region of 9w present In^onisusaMterprsfj^naDrtttrialcatefar 
chimeric L e**, or DMA that codes for reshaped human L chain. SMtarfy. the DNA tfj SSS nW^S^ 
region is useful tor preparing DNA that codes for chimeric H chain or DNA that codes lor resftspedtaman H ehj*rT to 
a^ttoa the DMA that codes for the L chain V region CDR of the present *^?J!mJ^£Z£ 
codes for reshaped human L chain V region, or DNA that codes for reshaped human LchaM 

arnterly. the DNA that codes for the H chain V region CDR of the present invention is useful fa preparing DNA that 
codes for reshaped human H chain V region, and DNA that codes tor reshaped human H ctJX^reshaS 
humanantbody F ( abV Fab or Fv. or single chain Fv that couples both pTofSeH chain anoTcnWc^ S£ 
insurable host and used tor the Purposes des<^ above (see. tor e^ 

Single chain Fv is composed by linking the H chain V region and L chain V region of reshaped human antibody to 
L ? ") "» Fv ' *• H chain V region and L chain V region are\inkad byIK?3 

peptide linker (Huston, J.S. et al.. Proc. Natl. Acad. Sci. USA, 65, 5879-5883 1968) preteraay a 

The H chain V region and L chain V region of this single chain Fv may be either of the above-mentioned H chain 
and L chain V regrons of reshaped human antibody. Specific examples of these include tr»T£Tv^ sc Z 
posed of the amino acid sequences described in SEQ ID NOs: 38. 41. 44. 45. 48. 51 and 54. and single chain Fv con- 
tainmg an L cham V region composed of the amino acid sequences described in SEQ ID NO: 62 or 65 (see W088- 

a^J? 666 V 69 ! 01 * are pre,erably linked * a "n<« Examples of peptide linkers that are used include any 
arbitrary single chain peptide composed of, for example 12-19 residues (see W088-09344) 

n co l es W cnain Fv * obtained by using DNA that codes for the H chain or H chain V region and 

DNA mat codes for the L chain or L chain V region of the above-mentioned reshaped human anSaiSte 
ar^rfyingthe portion of DNA that codes for those amino acid sequences thaTare dm J£ S 
defmes both endsby PGR, and arrplitymg by combining a primer pair that defines DNA that Ss taTSEE 
linker along with both its ends so as to respectively link the H and L chains. Por/pepooe 

with IK2 ^^m^ t l at ^ etof8in0,e ^ FV 8re P'«P«<ed. ^ expression vector that contains them along 
with a host that rs transformed by said expression vector can be obtained in accordance with routine methods In addi- 
tion, single chain Fv can be obtained in accordance with routine methods by using that host 

In comparison with antibody molecules, single chain Fv exhibit better permeability into tissue and are expected to 
J*™ arZS 03 * labe "' ng "" h 8 " nd as 6 ^apeubc'a^alg JSUSi ££££ 

ELISA (Enzyme^inked immunosorbent assay). EIA (Enzyme immunoassay), RIA (radWrnmunoassav) or fluores- 

and rts Ffrbfc. Fab, Fv or single chain Fv against IL-8 of the present invention. For example in the case of usino 
enzyme immunoassay with chimeric antibody and reshaped human antibody, human IlTs^Yo a^te coa2 
wrth antHhumar MM polyctonal anttody, a culture supernatant or purified sanple of cells t^^cSm^S 
T*" ***** "- 8 *s added, and a suitable secondary antt^adoT^t s 

LSI T TZZZ 88 a,Kaline P h0S P hate8e i^ng and washing the pWanlzvn^sub^ 
aSrT ^ 16 Wl0wed by '"easurement of al^orbarJto evaluate t^ntgeTb^ 

R ah ?*fL L ^ F bindinB ^ 1 hibi ' 0f ' «° ll - 8 '«*Ptors of the chimeric antibody, reshaped human antibody, and its 
F(ab) 2 J*b. Fvor single chain Fv agamst human IL-8 is evaluated by an ordinary Bgand receptor bindino mrtbition 

^'L! 0 !.^ 6 - in 0fdef ,0 ^ the "«*« of binding of IL-8 to IL-8 ret^TneuSslfte^S 
neutrophiteobtamed from heparinlzed btood by centrifugal or other n^^^f,^^^^^ 
suitable number of cells that can be used in the above-mentioned assay. "-^-eenswn * prepared having a 

tainirl^Z^? SUitab ' y labeled ** 125 ' and 60 ^rth and non^abeted IL-8 is mixed with a solution can- 
tainmg the arrtbody of the present invention or rts fragments prepared at a suitable concentration, followed by the ad£ 
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ton of this mixture to the above-mentioned neutrophil suspension. After a certain period of time* the neutrophils are 
separated, and the labeled activity on the neutrophils is assayed. 

Routine known methods, such as the method described in Grob, PM et aJ.. J. Biol. Chem, 265, 831 1-6316. 1990. 
can be used for evaluation of the inhibition of neutrophil chemotaxis by the antibody or its fragments of the present 

invention. 

In the case of using a commercially available chemotaxis chamber, after o^ir^ me arrtfcody or its fragments of ffie 
present invention with a suitable culture medium. I L-8 is added to the chamber tolowed by the add-on of the tfiuted 
antibody or fragments. Next me prepared neutrophil suspension is added to the chamber and allowed to stand for a 
certain period of time. Since migrating neutrophil adhere to the fitter installed in the chamber, the number of such neu- 
trophils may be measured by ordinary methods such as staining or fluorescent antibody methods, tn adoption, meas- 
urement may also be performed by microscopic evaluation using a microscope or by automated measurement using a 
machine. 

After sterilizing by filtration using a membrane titer, the chimeric antibody, reshaped human antibody and its 
F(ab') 2 , Fab, Fv or single chain Fv fragment against human IL-8 of the present invention can be administered as a phar- 
maceutical therapeutic agent preferably parenteraliy. by for example intravenous injection, irtramuscular injection, intra- 
peritoneal injection or subcutaneous injection, or transtracheal!^ by for example using a nebulizer. Although varying 
according to the age and symptoms of the patient, the normal dose in humans is 1-1000 mgVbody, for which cSvided 
doses of 1 -10 rng/kgAveek can be selected. 

After evaluating their purified binding activity, the chimeric antibody, reshaped human antbody and its F{8b% Fab, 
Fv or single chain Fv fragment against human IL-8 of the present invention can be prepared into a pharmaceuticaJ ther- 
apeutic agent by methods routinely used for making preparations of physiotogicaBy active proteins. For example, a 
preparation for injection consists of dissolving refined chimeric antibody, reshaped human antibody or its F(eb% Fab. 
Fv or single chain Fv fragment against human IL-8 in a a solvent such as phystofogicaf saline or buffer, followed by the 
addition of an anti-adsorption agent such as Tween 80. gelatin or human serum albumin (HSA). Alternatively, mis prep- 
aration may also be freaze-dried for dissolution and reconstitution prior to use. Examples of vehicles that can be used 
for freeze-drying include sugar-alcohols or sugars such as mannrtol and glucose. 

EXAMPLES 

Although the following provides a detailed explanation of the present invention through its errtxxJiments described 
below, the scope of the present invention is not limited by these examples. 

Efflfflpte-L Zoning 0 f DNA Coding for the V Region of Mouse Monoclonal Antibody aoainst Human IL-8 

DNA that codes for the variable region of mouse monoclonal antibody against human IL-8 was cloned in the man- 
ner-described below. 

1 . Preparation of Total RNA 

Total RNA was prepared from hybridoma WS-4 by modifying the cesium chloride density gradient centrifugation 
method of Chirgwin, J.M. et al. described in Biochemistry, 18, 5294-5299. 1979. 

Namely. 1 * to 7 hybridoma WS-4 cells were completely homogenized in 25 ml of 4 M guanidine thiocyanate 
(Fluka). The homogenate was layered over a 5.7 M cesium chloride solution in a centrifuge tube followed by precpita- 
tion of the RNA by centrrfuging tor 14 hours at 20°C at 31,000 rpm in a Beckman SW40 rotor. 

The RNA precipitate was washed with 80% ethanol and then dissolved in 200 uJ of 20 mM Tris-HQ (pH 7.5) con- 
taining 10 mM EDTA and 0.5% sodium N-lauryl6arcosinate. After adding Protenase (Boehringer) to a concentration of 
0.5 mg/ml, the resulting mixture was incubated in a water bath for 30 minutes at 37°C. The mixture was extracted with 
phenol and chloroform and the RNA was precipitated with ethanol. Next, the RNA precipitate was dissolved in 200 jJ ot 
10mM Tris-HQ (pH 7.5) containing 1 mM EDTA. 

2. Extraction of Messenger RNA (mRNA) 

In order to extract mRNA coding for the H chain of mouse monoctonal antibody WS-4, poly(A)-posrtive mRNA was 
extracted from the total RNA obtained step i above using the Fast Track mRNA Isolation Kit Version 3.2 (Invitrogen) 
and following the procedure described in the manufacturer's instructions. 

t 

3. Synthesis of Single Stranded cDNA 

Single stranded cDNA was synthesized from approximately 40 ng of the mRNA obtained in step 2 above using the 
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cDNA Cycle Kit (Invrtrogen) and following the procedure described in the instructions. The resultant product was then 
used to amplify cDNA that codes tor mouse H chain V region. Furthermore, in order to amplify cONA that codes for 
mouse L chain V region, single stranded cDNA was synthesized from approximately 10 ug of the above-mentioned total 
RNA. 

4. Amplification of Gene Coding for Antibody Variable Region by PCR 

(1) Amplication of cDNA Coding tor Mouse H Chain V Region 

MHV (mouse heavy variable) primers 1 to 12 shown in SEQ ID NOs: 13 to 24 and MHC (mouse heavy con- 
stant) primer shown in SEQ ID NO: 25 (Jones, S T. et a!., Bio/Technotogy, 9, 88-89, 1991) were used for the PCR 
primers 100 ul of PCR solution containing 10 mM Tris-HCl (pH 8.3), 50 mM KQ. 0.1 mM dNTPs (dATP, dGTP, 
dCTP, dTTP), 1.5 mM MgCI 2 . 0 001% (w/v) gelatin, 5 units of DNA pcOyrntrase AmpOliq (Perkn Elmer Cetus), 
0.25 uM of one ol the MHV primers shown in SEQ ID NOs: 13 to 24, 75 *iM of the MCH primer shown in SEQ ID 
NO: 25. and 1 .5 ul of the single stranded cDNA solution obtained in step 3 above. PCR solutions were prepared for 
each of the MHV primers 1-12. After covering each solution with 50 uJ of mineral oil, rt was heated in the order of 3 
minutes at the initial temperature of 94°C. followed by a cycle of 1 minute at 94°C. 1 minute at S5*C and 1 minute 
at 72°C. After repeating this heating cycle 30 times, the reaction mixture was further incubated for 10 minutes at 
72°C 

(2) Amplification of cDNA Coding tor Mouse L Chain V Region 

MKV (mouse kappa variable) primers i to 11 shown in SEQ ID NOs 1 to 1 1 and MKC (mouse kappa constant) 
primer shown in SEQ ID NO: 12 (Jones. ST et al., Bio/Technology. 9. 88-89, 1991) were used tor the PCR primers. 

Amplification of cDNA was performed from 2.0 of the single stranded cDNA obtained in step 3 above using the 
same method as that described for amplification of H chain V region gene in step 4 part (1) above wrth the exception 
that amplification was performed using 0.25 uM each of the MKV primer mixtures and 3.0 uM of MCK primer. 

5. Purification and Fragmentation of PCR Product 

The respective DNA fragments of the H chain V region and L chain V region amplified by PCR as described above 
were separated by agarose get electrophoresis using 1 .5% low melting point agarose (Sigma). Agarose pieces contain- 
ing an H chain DNA fragment approximately 450 bp in length and an L chain DNA fragment approximately 400 bp in 
length were separately cut out and melted for 5 minutes at 65°C followed by the addtton of an equaJ volume of 20 mM 
Tris-HCl (pH 7.5) containing 2 mM EDTA and 300 mM Nad. 

This mixture was extracted by phenol and chloroform, the DNA fragments were recovered by ethanoi precipitation, 
and dissolved in 1 0 mM Tris-HCl (pH 7.5) containing 1 mM EDTA. Next, the fragments were digested for 3 hours at 37°C 
using 5 units of restriction enzyme Xmal (New England Bio Labs) in 10 mM Tris-HCl (pH 7.9) containing 10 mM MgCI 2 
and 1 mM drtrtotfireitol. Next, the DNA fragments were digested for 2 hours at 37°C with 40 units of restriction enzyme 
Sail (Takara Shuzo). and the resulting DNA fragments were separated by agarose get electrophoresis using 1 .5% tow 
melting point agarose (Sigma). 

The agarose pieces containing DNA fragments were cut out and melted for 5 minutes at 65°C followed by the addi- 
tion of an equal volume of 20 mM Tris-HCl (pH 7 5) containing 2 mM EDTA and 300 mM NaCI. This mixture was then 
extracted from phenol and chloroform, the DNA fragments were recovered by ethanol precipitation and dissolved in 10 
mM Tris-HCl (pH 7.5) containing 1 mM EDTA. 

Thus, a DNA fragment containing a gene that codes for mouse tc-type L chain V region, and a DNA fragment con- 
taining a gene that codes for mouse H chain V region were respectively obtained. The above-mentioned DNA frag- 
ments both have an Sail attachment site at their 5' terminus, and an Xmal attachment site at their 3' terminus. 

6. Linkage and Transformation 

Approximately 0.3 ug of the Sail -Xmal DNA fragment containing gene that codes for mouse kappa-type L chain V 
region prepared in the manner described above were mixed with approximately 0. 1 \ig of pUCl 9 vector (Takara Shuzo). 
prepared by digesting with Sail, Xmal and alkaline phosphatase of Escherichia coli (BAP; Takara Shuzo), for 4 hours at 
16°C in a buffered reaction mixture containing 1 unit of T4 DNA (igase (Gtbco BRL) and added suplemerrted buffer to 
link. 

Next. 5 ul of the above-mentioned linkage mixture were added to 50 ul of competent ceHs of E coil DH5a (QIBCO 
BRL) after which the cells were allowed to stand tor 30 minutes on ice. tori minute at 42°C and again for 1 minute on 
ice Next, 400 \i\ of 2 x YT medium (Molecular Cloning: A Laboratory Manual, Sambrook, et aJ. t Cold Spring Harbor Lab- 
oratory Press. 1 989) were added. After incubating for 1 hour at 37°C. the coli was spread onto 2 x YT agar medium 
(Molecular Cloning: A Laboratory Manual, Sambrook. et al., Cold Spring Harbor Laboratory Press, 1989) containing 50 
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pg/mf of arnpiciJIin (Meijt Seika) followed by incubation overnight at 37°C to obtain the E. coti trartstorrnant 

Subsequently. 50 ug of X-Cal (S-bfomo^chlofo-3-irxlolyl-p-D-p^ctoside, Takara Shuzo) were applied as selec- 
tion marker at this time. 

This transformant was incubated overnight at Z7°C in 10 mt of 2 x YT medium containing 50 jigArt of ampiciin, 
and plasmid DNA was prepared from this culture using the Q1AGEN Plasmid Mini Krt (QIAQEN) and following ihe pro^ 
cedure descrfoed in the instructions. 

The plasmid containing gene that codes tor mouse K-type L chain V region originating hi hybridoma WS-4 obtained 
in this manner was named pUC-WS4-VL 

A plasmid containing gene that codes tor mouse H chain V region derived from hybridoma WS-4 was prepared 
from Sall-Xma! DNA fragments by following the same method as deecnbed above with the e xce pt i on of using JM109 
for the ^ coji competent celts, The resulting plasmid was named pUC-WS4-VR 

Example 2: Determination of DMA Nucleotide Sequence 

The nucleotide sequence of the cDNA coding region in the aixjve-rnentioned plasrnids was determined using M1 3 
Primer RV and M 1 3 Primer M4 (both Takara Shu20) as sequence primers, an automated DNA sequencer (Applied Bio- 
systems Inc.) and the Taq Dye Decay Terminator Cycle Sequencing Kit (Applied Biosystems Inc.) and following the pro- 
tocol specified by the manufacturers. The nucleotide sequence of the gene that codes tor the L chain V region of mouse 
WS-4 antibody contained in plasmid pUC*WS4-VL ts shown in SEQ ID NO: 26. In addition, the nucleotide sequence of 
the gene that codes for the H chain V region of mouse WS-4 antibody contained in plasmid pUC-WS4-VH is shown in 
SEQ ID NO: 27. 

Example 3- Determination of HDR 

The basic structure of the V regions of the L and H chains has mutual sincerities, each having tour framework 
regions linked by three hyper variable regions, namely complementarity determining regions (CDR). Although the 
amino acid sequence of the framework region is relatively well preserved, the variability of the amino acid sequence of 
the CDR regions is extremely high (Kabat, E.A. et al.. "Sequences of Proteins of Immunological Interest", US Dept. of 
Hearth and Human Services, 1991). 

On the basis of this fact, the CDR were determined as shown in Table 5 by investigating their homology by attempt- 
ing to match the amino acid sequence of the variable region of mouse monoclonal antibody to human IL-8 with the data- 
base of amino acid sequences of antibodies prepared by Kabat et al. 



Table 5 



CDR in the L Chain V Region and H Chain V Region of Mouse WS-4 
Antibody 


Plasmid 


Sequence Number 


CDR1 


CDR2 


CDR3 


PUC-WS4-VL 


26 


24-34 


50-56 


89-97 


PUC-WS4-VH 


27 


31-35 


50-68 


101-111 



Example 4; Confirmation of Expression of Cloned cDNA f Pr eoaration of Chimeric WS-4 Antibody 
Preparation of Expression Vector 

In order to prepare a vector that expresses chimeric WS-4 antibody, cDNA clones pUC-WS4-VL and pUC-WS4- 
VH. which code tor the L chain and H chain V regions of mouse WS-4, respectively, were modified by PCR. These were 
then introduced into HEF expression vector (refer to that previously descrtoed. W092-19759 and and Fig. 1). 

The backward primer (SEQ ID NO: 28) tor the L chain V region and the backward primer (SEQ ID NO: 29) tor the 
H chain V region were respectively hybridized to DNA that codes for the start of the leader sequence of the V region, 
and designed to have a Kozak consensus sequence (Kozak, M. et al., J. Mol. Biol.. 196. 947-950. 1987) and a l-Bndlll 
restriction site. The forward primer (SEQ ID NO: 30) tor the L chain V region and the forward primer (SEQ ID NO: 31) 
for the H chain V region were hybridized to a DNA sequence that codes for the terminal of the J chain, and designed to 
add a splice donor sequence and BamHI restriction site. 

100 uJ of PCR reaction mixture containing 20 mM Tris-HCI (pH 8.2). 10 mM KCI, 6 mM (NHJjSO* 1% Triton X- 
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Z^r^Z S ' 1 5mMMflC ^ pedes of each pnmer. lOOngof terrplate DNA (pUCVL or pUC-VH) 2 5 
U of AmpfiTaq enzyme, were covered with 50 M l of mineral oil After riifea.lv denahirino w Vnl ^rJ^rX ' 5 

mem having Ihe coirea DNA sequence were named H E Flw^StSSS,?SS^ ™" *» 

if Transfection into COS Cells 

In order to observe the transient expression of tumeric WS-4 trrtibedy the tbovM-nttrv,^ aw™-,.; 
were tested in COS ceils. HEF-chWS4L-gic end HEF^,WS4H^1 wVtn^^^^t?^™ "■*"» 
elect/cporation using the Gene Pulser system (BioRad). Each r^A nTj^^l^TJ^ °° Sc * »V 
« * 10' cells/ml in PBS. and then pulsed at V5 kV with a c^a^ cl» ^ - ^ Mnin » 1 

After .ncubafcng „ se hou^theS?^^ 

supernal was then f Hter* with a disk m* having a pore oWr o^Z'c^sS^r'^""' ^ *" 



ELISA 
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ELISA piate6 tor measurement of antic- en bendina and anti*w4i/ r^*^*^. 
Tne ELISA plates tor measurement of antigen S^ a SX^ ^^T*TmlT£ ~ 
solid layer in each well of a 96-weii cista /N,,nr. ^ . ^ 8 Mkmn 0 "wnnw. After forming a 

..rnsjdLo.ed in a so.lv^oT^^^ "tHE" - <" & ° ** 

and blocking wHh 200 ^ of dilution buffer (iSSJSj WrTtSiS^^T^^** ^ 

and^e^^^ 
orcut^edium^^r^^ 

Ime phospnatase-labeled goat anti-human IgG antibody fTAGO) (iToLT^T^rt^ ^ 100,Jof alkfl - 

substrate solution (, mg/ml p-nrtrop^er^hate^s ™£+2£^«SZ^£ 

As a result since the chimeric antibody WS-4 showed R n<v*,r t^Z, IT mea8urad at 405 ^ 

Budapest Convention. o^-4739 and FERM BP-4740 in accorrdance the provisions of the 

Example 5; Preparation of Reshaped Human w ? h ATirTffy 
Preparation of the H Chain V Region of Reshaped Human WS-4 Antibody 

known ™m*m^%Z^^£jg* ^SS^T^ ""^ — 80 
b^dy 4B4 are linked to me n^^ZTZ a^ ^C^^IT^ V °T and °* human anti- 

Next, a Hindi,, region s^^^enoTa^ SilS^SSl^^ 
were respectively added to the 5* and r cih^ ^ ^-^^7 rGCOflmt,on Git^'ce donor sequence 
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bly of these oligonucleotides were analyzed by computer. 

The four oligonucleotide sequences are shown in SEQ ID NOs: 32 to 35. These oligonucleotides have lengths of 
1 13 to 143 bases, and adjacent oligonucleotides have an overlap region mutuafly consisting of 20 bases. HFi (SEQ ID 
NO: 32) and HF3 (SEQ ID NO: 34) of these four oligonucleotides have a sense DNA sequence, whie the other HF2 
(SEO ID NO: 33) and HF4 (SEQ ID NO: 35) have an antrsense DNA sequence. These oligonucleotides war synthe- 
sized by an automated DNA synthesizer (Applied Biosyslems). 

in addition, the method of assembly of these four oligonucleotides by PCR is illustrated in Fig. 3. Approximately 100 
ng each of HF1 and HF2 as well as HF3 and HF4 were combined and added to a PCR reaction mixture having a final 
volume of 98 id and containing 2.5 U of Pfu DNA polymerase. After initially denaturing tor 3 minutes at 94°C, the solu- 
tions were incubated tor 2 cycles each cycle consisting of incubation for 2 minutes at 94*C, 2 minutes at 55°C and 2 
minutes at 72*C. 

After mutually replacing haH the volume of the PCR reaction solutions, incubation was continued lor an addrtionai 
two cycles. After adding 100 pmoles each of RVH5' primer (SEQ ID NO: 36) and RVH3* primer (SEQ ED NO: 37) as 
external primers, the PCR reaction solutions were covered with 50 pJ of mineral oB. Alter initially denaturing for 3 min- 
utes at 94°C, the reaction solutions were incubated tor 45 cycles of 1 minute at 94°C, 1 minute at 55*C and 1 minute at 
72° C, followed finally by incubation lor 10 minutes at 72° C. 

A DNA fragment containing approximately 450 base pairs was purified on a 1.5% low melting pant agarose gel, 
digested with Hindlll and BamHI and cloned into HEF expression vector HEF-VH-gyi (Fig 1). After determining the 
DNA sequence using EF- 1 primer (SEQ ID NO: 66) and HIP primer (SEQ ID NO: 67), the plasm*) that contained a DNA 
fragment that codes for the correct amino acid sequence of the H chain V region was named HEF-RVHa-gyl . The 
amino acid sequence and nucleotide sequence of the H chain V region contained in this plasmid HEF-RVHa-gyl are 
shown in SEQ ID NO; 38. 

Each of the versions "b", "c\ "d". "a". T, "g" and 'h" of the H chain V region of reshaped human WS-4 antibody was 
prepared in the manner described below 

Version V (RVHto) was amplified by PCR using mutagen primers LTV/1 (SEQ ID NO: 39) and LTW2 (SEQ ID NO: 
40), designed so that leucine at position 47 was replaced by tryptophan. RVH5' (SEQ ID NO: 36) and RVH3' (SEQ ID 
NO 37) tor the primers that define both ends, and plasmid HEF-RVHa-gyl as the template DNA to obtain plasmid HEF- 
RVHb-gy i The amino acid sequence and nucleotide sequence of the H chain V region contained in fltis plasmid HEF- 
RVHb-gy1 are shown in SEQ ID NO; 41. 

Version "c" was amplified by PCR using mutagen primers QTPl (SEQ ID NO: 42) and QTP2 (SEQ ID NO: 43), 
designed so that glutamic acid at position 41 was replaced by proline, and plasmid HEF-RVHa-gyl as the template DNA 
to obtain plasmid HEF-RVHc-gy1. The amino acid sequence and nucleotide sequence of the H chain V region con- 
tained in this plasmid HEF-RVHc-gy1 are shown in SEQ ID NO: 44. 

Version "d" was amplified by PCR using mutagen primers QTPl and QTP2 and plasmid HEF-RVHb-gy1 a6 the 
template DNA to obtain plasmid HEF-RVHd-gyl . The amino acid sequence and nucleotide sequence of the H chain V 
region contained in this plasmid HEF-RVHd-gyl are shown in SEQ ID NO: 45. 

Version V was amplified by using mutagen primers ATP1 (SEQ ID NO: 46) and ATP2 (SEQ ID NO: 47), designed 
so that alanine at position 40 was replaced by proline, and plasmid HEF-RVHd-gyl as the template DNA to obtain plas- 
mid HEF-RVHe-gyl The amino acid sequence and nucleotide sequence of the H chain V region contained in this plas- 
mid HEF-RVHe-gyl are shown in SEQ ID NO: 48. 

Version T was amplified using mutagen primers GTA1 (SEQ ID NO: 49) and QTA2 (SEQ ID NO: 50), designed so 
that glycine at position 44 was replaced by alanine, and plasmid HEF-RVHd-gyl for the template DNA to obtain plasmid 
HEF-RVHf-g 7 l . The amino acid sequence and nucleotide sequence of the H chain V region contained in this plasmid 
HEF-RVHf-gyl are shown in SEQ ID NO: 51. 

Version "g" was amplified using mutagen primers LTF1 (SEQ ID NO: 52) and LTF2 (SEQ ID NO: 53). designed so 
that leucine at position 67 was replaced by phenylalanine, and plasmid HEF-RVHd-gyl as the template DNA to obtain 
plasmid HEF-RVHg-gyl . The amino acid sequence and nucleotide sequence of the H chain V region contained in this 
plasmid HEF-RVHg-gy1 are shown in SEQ ID NO: 54. 

Version "h* was amplified using mutagen primers LTF1 and LTF2, and plasmid HEF-RVHt>-gy1 as the template 
DNA to obtain plasmid HEF-RVHh-gyl. The amino acid sequence and nucleotide sequence of the H chain V region 
contained in this plasmid HEF-RVHh-gyl are shown in SEQ ID NO: 55. 

Preparation of L Chain V Region of Reshaped Human WS-4 Antibody 

DNA that codes for the L chain V region of reshaped human WS-4 antfcody was designed in the manner described 
below. Complete DNA that' codes for the L chain V region of reshaped human WS-4 antibody was designed so that a 
DNA sequence that codes for the FR of human arrttoody REI is linked to the DNA sequence that codes for the CD R of 
the L chain V region of mouse WS-4 arrttoody. 

Next, a Hindlll recognition sfte/Kozak consensus sequence and BamHI recognition srte/spiice donor sequence 
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were respectively added to the 5' and 3' sides of this DMA sequence so as to enable it to be introduced into an HEF 
expression vector. The DMA sequence designed in this manner was then divided into four approximately equal ofigonu- 
cieotxies after which the secondary structure of those oligonucleotides for which there is the poss&Sty of obstructing 
the assembly of these oligonucleotides were analyzed by computer. 

The four oligonucleotide sequences are shown in SEQ ID MOs: 56 to 59. These oligonucleotides have lengths of 
106 to 124 bases, and adjacent oligonucleotides have an overlap region mutually con sis ting of 19 to 23 bases. LF1 
(SEQ ID NO: 56) and LF3 (SEQ ID NO: 58) of these four oligonucteobdes have a sense DMA sequence, whie the other 
LF2 (SEQ ID NO: 57) and LF4 (SEQ ID MO: 59) have an antisense DMA sequence. These Oligonucleotides were syn- 
thesized using the same method as that employed for the above-mentioned HF1 through HF4. 

For assembly, after initially denaturing 98 of a PCR mixture containing 100 ng of each of the four types of the 
nucleotides and 5 U of Arnpfi lag for 3 minutes at 94°C, the mixture was incubated for 2 cycles, each cycle consisting 
of incubation for 2 minutes at 94°C. 2 minutes at 55°C and 2 minutes at 72*C. After adctng 100 pmotes each of RVL5* 
primer (SEQ ID NO: 60) and RVL3' primer (SEQ ID NO: 61) as external primers, the PCR reaction mixture was covered 
with 50 joJ of mineral oil. After initially denaturing for 3 minutes at 94°C, the reaction solution was incubated for 30 cycles 
of 1 minute at 94*C. 1 minute at 55°C and 1 minute at 72°C, totowed finally by incubation for 10 minutes at 72*C (see 
Rg, 3). 

A DMA fragment containing approximately 400 base pairs was purified using 1 .5% tow melting point agarose gel, 
digested with Hindi If and BamHI and cloned into HEF expression vector HEF-VL-gx (Fig. 1). After determining the DMA 
sequence using EF-l prmer (SEQ ID NO 66) and KIP primer (SEQ ID NO: 68). the ptasmid that contained a DMA frag- 
ment that codes for the correct amino acid sequence of the L chain V region was named HEF-RVLa-g*. The amino acid 
sequence and nucleotide sequence of the L chain V region contained in this plasmid HEF-RVLa-gie are shown in SEQ 
ID NO: 62. 

Version "b" (RVLb) was amplified by PCR using mutagen primers FTY1 (SEQ ID NO: 63) and FTY2 (SEQ ID NO: 
64). designed so that phenylalanine at position 71 was replaced by tyrosine. RVL5 (SEQ ID NO: 60) and RVL3' (SEQ 
ID NO: 61) for the primers that define both ends, and plasmid HEF-RVLa-gx as the template DMA to obtain plasmid 
HEF-RVLb-gic. The amino acid sequence and nucleotide sequence of the L chain V region contained in this plasmid 
HEF-RVLb-gK are shown in SEQ ID NO: 65. 

In order to evaluate the antigen binding activity of each chain of the reshaped human WS-4 antibody, COS cells 
were first simultaneously transfected in the manner previously described in rotation to expression vector HEF-RVLa-gic 
for version "a" of the L chain of reshaped human WS-4 antibody, and expression vector HEF-chWS4H-g#1 for the H 
chain of chimeric WS-4 antibody After collecting the culture medium as previously described, me amount of antibody 
produced and antigen binding activity were measured for the antibodies produced using the method descnbed in the 
section on ELISA in the above Example 4. Those results are shown in Fig. 4. As shown in Fig. 4, it was confirmed that 
there was no difference in antigen binding activity between chimeric antibody (chL/chH), used as the positive control, 
and antibody consisting of a reshaped L chain and chimeric H chain (RVLa/chH). 

At the same time, in order to evaluate the combination of expression vector HEF-chWS4L-gK for the L chain of chi- 
meric WS-4 anttxxfy and version "a" of the H chain of reshaped human WS-4 antibody, both were simultaneously CO- 
transfected into COS cells and the amount of antibody produced and antigen binding activity were measured for the 
resulting antibody using the method described in the section on "ELISA" in the above Example 4. Antigen binding activ- 
ity was not demonstrated tor this antibody (chURVHa) (see Fig. 4). 

As previously described, since version "a" of the L chain of reshaped human WS-4 antibody exhibited antigen bind- 
ing activity equal to that of the L chain of chimeric WS-4 antibody, evaluation of each version of all reshaped H chains 
was performed by simultaneously transfecting COS cells with each version of the reshaped H chain and version "a" of 
the L chain of reshaped human WS-4 antibody (RVLa) 

The result was that those antibodies having versions "b". "d", "e", T, "g" and "h" of the reshaped H chain exhibited 
antigen binding activity comparable to that of chimeric WS-4 antibody (chLfchH) used as the positive control, thus indi- 
cating that this combination forms a functional antigen binding site in human antibody. However, with respect to the 
amount of antibody produced, all versions were produced in lesser amount than chimeric WS-4 antibody (chL/chH) with 
the exception of version "g" (RVHg). Furthermore, antigen binding activity was not observed in antibody having H chain 
version "c" (see Rg. 5). 

Based on these findings, it was concluded that antibody having version "a' of the L chain of reshaped human WS- 
4 antibody (RVLa) and version "g" of the H chain of reshaped human WS-4 antibody reforms a furtctionaJ antigen bind- 
ing site that exhibits favorable antigen binding activity, and that the amount of antibody produced is comparable to chi- 
meric WS4 antibody (chlVchH) following simultaneous transfection into COS cefe. 

Next, an evaluation of version tf of the I chain of reshaped human WS-4 antibody (RVLb) was performed by simul- 
taneously transfecting COS cells with each version of the H chain with version V of the L chain of reshaped human 
WS-4 antibody (RVLb). The result showed that only antibody having version "g" of the H chain of reshaped human WS* 
4 antibody (RVLb/RVHg) exhtorted antigen binding activity comparable to chimeric WS-4 antibody (chUchH) used as 
the positive control, and it was concluded that this combination forms a functional antigen binding site in human arrti- 
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body. In addition, with respect to amount of antibody produced, all versions were produced in lesser amount than chi- 
meric WS-4 antibody (chUchH) with the exception of version "g" (RVHg) (see Hg. 6). 

In the above-mentioned evaluation, the two types of reshaped human antibody (RVLa/RVHg and RVUb/RVHg) that 
exhibited binding activity to human IL-8 and extent of production comparabie to that of chimeric WS-4 antibody 
(chUchH) were respectively purified with a Protein A column, after which binding activity was evaluated accurately 
using the method described in the section on ELISA in Example 4. The result showed that chimeric WS-4 antibody 
(chUchH). RVLa/RVHg antibody and RVLb/RVHg antibody aS exhibited the same extents of binding activity (see Fig. 
7) 

Based on these findings, it was concluded that antibody having either version *a" (RVLa) or version "b" (RVLb) of 
the L chain of reshaped human WS-4 antibody and version "g" (RVHg) of the H chain of reshaped human WS-4 anti- 
body reforms a functional antigen binding site that a level of exh&ts favorable antigen binoTng activity, and that a (eve! 
of antibody production comparable to that of chimeric WS-4 antfcody (chUchH) was eathtbrtad blowing simultaneous 

transfection into COS celts. 

The inhibitory activity on IL-8 binding to IL-8 receptors of reshaped human antibody consisting of version "a" (RVLa) 
of the H cham and version g" (RVHg) of the H chain of reshaped human WS-4 antibody, or version T>" (RVLb) of said L 
chain and version "g" (RVHg) of said H cham, was evaluated by igand receptor binding inhibition assay. 

Approximately 100 ml of heparinized blood sample from normal subjects was layered in 35 ml aliquots onto 15 ml 
of Mono-Poly separation solution (ICN Biomedicals), and the human neutrophil layer was isolated by centrifugaton 
according to the instructions provided. After washing these ceils with RPMI-1640 medium containing 1% BSA, contam- 
inating erythrocytes were removed with 1 50 mM ammonium chloride solution. After centrrfuging. the cells were washed 
with RPMI-1640 medium containing 1% BSA and resuspended at a concentration of 2 x 10 7 cefts/mt The neutrophil 
content of this celt suspension was found to be 95% or more as a result of measuring after staining smear specimens 
prepared using Cytospin (Shandon) with Dtff-Ouik stain (Green Cross). 

The above-mentioned neutrophil suspension was cerrtrrfuged and resuspended at a concentration of 2 x 10 7 
celts/ml with binding butler (D-PBS containing 1% BSA and 0.1% sodium azide). At this time, SK2 chimeric antibody 
having an Fc portion identical to that of the human antibody of the present invention (see tntemational Patent Applica- 
tion No. PCT/JP94/00B59) and its antigen, human IL-6. were added to concentrations of approximately 50 iig/ml and 
approximately 40 ng/ml. respectively, and incubated lor 30 minutes in an ice bath for the purpose of pre-saturating the 
Fc receptors on the neutrophils. 

IL-8 radioactively labeled with 125 l (74 TBq/mmol. Amersham) and non-iabeled IL-8 (Amersham) prepared by mix- 
ing in binding buffer at concentrations of 4 ng/ml each. Chimeric WS-4 antibody (chUchH), reshaped human antibody 
(RVLa/RVHg and RVLb/RVHg), negative control human antibody (PAESEL + LORE I) or positive control mouse WS-4 
antibody was respectively diluted with binding buffer at concentrations between 2000 ngAm and approximately 8 ngAn! 
in stepwise, 2 -fold dilutions. 50 ^ of IL-8 solution and 50 ul of each of the antibody solutions were incubated for 30 min- 
utes In an ice bath Next, 100 ul of the above-mentioned neutrophil suspension was added and incubation was contin- 
ued further for 1 hour with mixing every 15 minutes. Following incubation, the cell suspension was layered onto 200 *il 
of 20% saccharose solution followed by centrtfugation and freezing. In order to measure the IL-8 bound to the cells, the 
cell sediment was cut away and radioactivity was measured with a gamma counter (Aroka). Those results are shown in 
Fig. 8. 

Antibody having version "a" of the L chain (RVLa) and version "g" of the H chain (RVHg) of reshaped human WS- 
4 antibody, or version tf of said L chain and version "g" of said H chain, was clearly shown to have binding inhibitory 
activity comparable to that of chimeric antibody (chL/chH) in respect of the binding of IL-8 to IL-8 receptors. 

Furthermore, the Escherichia coti having the above-mentioned plasmkJ HEF-RVLa-g< was deposited as 
Escherichia colt DH5a (HEF-RVLa-gic). and the Escherichia coii containing plasmid HEF-RVHg-ojl was deposited as 
Escherichia coti JM109 (HEF-RVHg-gyt) at the Bioengineering Industrial Technology Research Institute of the Agency 
of Industrial Science and Technology (1-1-3 Higashi, Tsukuba. Ibaraki. Japan) on July 12, 1994 under the respective 
names FERM BP-4738 and FERM BP-4741 based on the provisions of the Budapest Convention. 

Reference Example 1 : Preparation of Hvbridoma WS-4 

Hybrdoma that produces anti-human IL-8 monoctonal antibody was prepared by fusing spleen cells of BALB/c 
mice immunized with human IL-8 and mouse myeloma cells P3x63-Ag8.653 according to routine methods using poly- 
ethylene glycol. Screening was performed using the activity of binding with human IL-8 as the criterion to establish the 
hybridoma WS-4 (Ko. YC. et a!.. J. Immunol. Methods. 149. 227-235. 1992). 

INDUSTRIAL APPLICABILITY 

The present invention provides reshaped human antibody against human IL-8, and in this antibody, the CD R of the 
V region of human antibody is substituted with the CDR of mouse monoclonal antibody against human IL-8 Since the 
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majority of this reshaped human antibody is of human origin and CDR inherently having low antigenicity, the reshaped 
human antibody of the Present invention has low antigenjcrty to humans, and tor this reason can be expected to be use- 
ful in medical treatment. 

List of Microorganisms Deposited under the Provisions of Article 13 bis of the Patent Cooperation Treaty International 
Deposit Authority: 

Name: National Institute of Bioscience and Human- Technology Agency of Industrial Science and Technology 
Address: 1 -3 Higashi 1 -chome, Tsukuba. toaraki, Japan 

Deposit Numbers and Deposition Dates: 

(1) Escherichia coii DH5a (HEF-RVLa-gic) 
Deposit no.: FERM BP-4738 
Deposition date: July 12. 1994 

(2) Escherichia coii DH5a (HEF-chWS4L^c) 
Deposit no.: FERM BP-4739 

Deposition date: July 12. 1994 

(3) Escherichia coli JM109 (HEF-chWS4H-oyi) 
Deposit no. FERM BP-4740 

Deposition date : July 1 2, 1 994 

(4) Escherichia coli JM109 (HEF-RVHg^l) 
Deposit no : FERM BP-4741 

Deposition date; July 12, 1994 
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SEQUENCE LISTING 
SEQ ID NO: 1 
SEQUENCE LENGTH: 40 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: KKV1 
SEQUENCE 

ACTAGTCGAC ATCAACTTCC CTCTTAGGCT GTTGGTGCTG 

SEQ ID NO: 2 

SEQUENCE LENGTH: 39 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HKV2 

SEQUENCE 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 
SEQ ID NO: 3 

SEQUENCE LENGTH: 4 0 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV3 

SEQUENCE 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTC 
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SEQ ID NO: 4 
SEQUENCE LENGTH: 4 3 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA. 
NAME OF SEQUENCE: MKV4 
SEQUENCE 

ACTAGTCGAC ATCAGGRCCC CTGCTCAGVT TYTTGCMVTC TTG 

SEQ ID NO: 5 

SEQUENCE LENGTH: 40 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV5 

SEQUENCE 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 

SEQ ID NO: 6 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV6 

SEQUENCE 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 
SEQ ID NO: 7 
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SEQUENCE LENGTH: 41 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: KKV7 

SEQUENCE 

ACTACTCGAC ATGGGCWTCA AGATGGAGTC ACAKVYYCWC G 

SEQ ID NO: 8 

SEQUENCE LENGTH: 41 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV8 

SEQUENCE 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 

SEQ ID NO: 9 

SEQUENCE LENGTH: 35 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV9 

SEQUENCE 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 
SEQ ID NO: 10 
SEQUENCE LENGTH: 37 
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SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV10 

SEQUENCE 

ACTACTCGAC ATGTATATAT CTTTGTTGTC TATITCT 

SEQ ID NO: 11 

SEQUENCE LENGTH: 38 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE : KKV11 

SEQUENCE 

ACTAGTCGAC ATGGAAGCCC CAGGTCAGCT TCTCTTCC 

SEQ ID NO: 12 

SEQUENCE LENGTH: 27 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKC 

SEQUENCE 

GGATCCCGGC TGGATGGTGG GAAGATG 
SEQ ID NO: 13 
SEQUENCE LENGTH: 37 
SEQUENCE TYPE: Nucleic acid 



29 



EP 0 770 628 A1 



STRANDEDNESS: Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV1 

SEQUENCE 

ACTAGTCCAC ATGAAATGCA GCTGGGTCAT STTCTTC 

SEQ ID NO: 14 

SEQUENCE LENGTH: 36 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV2 

SEQUENCE 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 

SEQ ID NO: 15 

SEQUENCE LENGTH : 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV3 

SEQUENCE 

ACTAGTCGAC ATGAAGVTCT GGTTAAACTG GGTTTTT 
SEQ ID NO: 16 
SEQUENCE LENGTH: 35 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
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TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV4 

SEQUENCE 

ACTAGTCGAC atgractttg ggytcagctt grttt 

SEQ ID NO: 17 

SEQUENCE LENGTH: 4 0 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV5 

SEQUENCE 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 

SEQ ID NO: 18 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAJME OF SEQUENCE: KHV6 

SEQUENCE 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 
SEQ ID NO: 19 
SEQUENCE LENGTH: 36 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
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MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: KHV7 
SEQUENCE 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 

SEQ ID NO: 20 

SEQUENCE LENGTH: 33 

SEQUENCE TYPE: Nucleic acid 

STRANDE DNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV8 

SEQUENCE 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 
SEQ ID NO: 21 
SEQUENCE LENGTH: 4 0 
SEQUENCE TYPE: Nucleic acid 
STRANDE DNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: MHV9 
SEQUENCE 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 

SEQ ID NO: 22 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 
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NAME OF SEQUENCE: MHV10 
SEQUENCE 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 
SEQ ID NO: 23 

SEQUENCE LENGTH: 38 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DMA 

NAME OF SEQUENCE: MHV11 

SEQUENCE 

ACTAGTCGAC ATGGATTTTG GGCTGATTTT TTTTA7TG 
SEQ ID NO: 24 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV12 

SEQUENCE 

ACTAGTCGAC ATGATGCTGT TAAGTCTTCT GTACCTG 

SEQ ID NO: 2 5 

SEQUENCE LENGTH: 28 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHC 
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SEQUENCE 

GGATCCCGGG CCAGTGGATA GACAGATG 21 

5 

SEQ ID NO: 26 
SEQUENCE LENGTH : 382 
to SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 
TOPOLOGY: Linear 

15 

MOLECULE TYPE: cDNA 
NAME OF SEQUENCE: WS4VL 
20 Sourse 

Organism: Mouse 
Immediate source 

25 

Clone: pUC-WS4-VL 
Characteristics: 1..60 sig peptide 
so 61.. 382 mat peptide 

Sequence 

ATG AGT GTG CTC ACT CAG GTC CTG GGC TTG CTG CTG CTG TGG CTT ACA 48 
35 Met Ser Val Leu Thr Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 

-20 -15 -10 .5 

GGT GCC AGA TCT GAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTA TCT 96 
40 Gly Ala Arg Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser 

-11 5 10 

CCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA AGT GAG ATT 144 
«5 Ala Ser Val Cly Glu Thr Val Thr He Thr Cys Arg Ale Ser Glu He 

15 20 25 

ATT TAC AGT TAT TTA GCA TGG TAT CAG CAG AAA CAG GGA AAA TCT CCT 192 
so lie Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro 

30 35 40 
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CAG CTC CTG GTC TAT AAT CCA AAA ACC TTA CCA GAT CCT CTG TCA TCA 240 
Gin Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Ser Ser 
* 5 50 55 60 

AGG TTC ACT GGC AGT GGA TCA GGC ACA CAG TTT TCT CTG CCG ATC AGC 28S 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Gin Phe Ser Leu Arg He Ser 

65 70 75 

AGC CTG CAG CCT GAA CAT TTT GGG AGT TAT TAC TGT CAA CAT CAT TTT 336 
Ser Leu Gin Pro Clu Asp Phe Gly Ser Tyr Tyr Cye Gin His Hit Phe 

80 85 90 

CGT TTT CCT CGG ACG TTC GGT GGA GGC ACC AAG CTG GAA CTC AAA C 382 
Gly Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 

95 100 105 

SEQ ID NO: 27 

SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: cDNA 
NAME OF SEQUENCE: WS4VH 
55 Sourse 

Organism: Mouse 
Immediate source 

40 

Clone: pUC-WS4-VH 
Characteristics: 1..57 sig peptide 
45 58.. 424 mat peptide 

Sequence 

ATG AAG TTG TGG TTA AAC TCG GTT TTT CTT GTG ACA CTT TTA AAT GGT 48 
50 Met L y s Leu Trp Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 

"19 -15 -10 -5 
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ATC CAC TGT GAG CTG AAA CTG GTG GAG TCT CCA GGA GCC TTG ATA CAC 96 
lie Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu lie Gin 

-11 5 10 

CCT GGG GAT TCT CTG AGA CTC TCC TGT GTA ACC TCT GGG TTC ACC TTC 1*4 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Ser Gly Phe Thr Phe 

I 5 20 25 

ACT GAT TAC TAC CTG AGC TGG CTC CGC CAG CCT CCA CCA AAG CCA CTT 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly tyt Ala Leu 
30 35 40 45 

GAG TGG GTC GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC AGA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 2B8 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asp Ser 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG AGA GGT GAG GAC AGT 336 
Gin Ser lie Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 

80 85 90 

GCC ACT TAT TAC TGT GCA CGA GAG AAC TAT AGG TAC GAC GTA GAG CTT 384 
Ala Thr Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 

35 

GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 12 o 

40 

SEQ ID NO: 28 

SEQUENCE LENGTH: 34 
45 SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 
50 MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVL backward primer 
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SEQUENCE 

ACAAAGCTTC CACCATGAGT GTGCTCACTC AGGT 

SEQ ID NO: 29 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVH backward primer 

SEQUENCE 

GATAAGCTTC CACCATGAAG TTGTGGTTAA ACTGGGT 

SEQ ID NO: 30 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS s Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVL forward primer 

SEQUENCE 

CTTGCATCCA CTCACGTTTG AGTTCCACCT TGGTGCC 

SEQ' ID NO: 31 

SEQUENCE LENGTH : 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVH forward primer 

SEQUENCE 
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GTCCCATCCA CTCACCTCCA CAGACAGTGA CCAGAGT 
SEQ ID NO: 32 

SEQUENCE LENGTH: 137 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HF1 

SEQUENCE 

TAAGCTTCCA CCATGGAGTT TGGGCTGACC TGGCTTTTCC TTGTTGCTAT TTTAAAGGCT 

CTCCACTGTG AAGTGCAGCT GTTGGAGTCT GGGGGAGGCT TGGTCCACCC TGGGGGTTCT 

CTGAGACTCT CATGTGC 

SEQ ID NC: 33 

SEQUENCE LENGTH: 14 3 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HF2 

SEQUENCE 

GCACTGTACT CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 

CCTTTCCCTT GACCTTCCCC GACCCAGCTC AGGTAGTAAT CACTGAAGGT GAATCCAGAG 

GCAGCACATG AGAGTCTCAG AGA 

SEQ ID NO: 34 

SEQUENCE LENGTH: 113 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE : Synthetic DNA 
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NAME OF SEQUENCE: HF3 
SEQUENCE 

TACACAAGAG ACTACAGTGC ATCTGTGAAG GGCAGACTTA CCATCTCAAG AGAACATTCA 

AAGAACACGC TGTATCTGCA AATGAGCAGC CTGAAAACCG AAGACTTGGC CGT 

SEQ ID NO: 35 

SEQUENCE LENGTH: 117 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HF4 

SEQUENCE 

TCGGATCCAC TCACCTGAGG AGACGGTGAC CAGCGTTCCC TGGCCCCAGT AAGCAAGCTC 

TACGTCGTAC CGATAGTTCT CTCTAGCACA GTAATACACG GCCAAGTCTT CGGTTTT 

SEQ ID NO: 36 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVH5 ' primer 

SEQUENCE • 

GATAAGCTTC CACCATGGAC TTTGGGCTGA GCTGGGT 
SEQ ID NO: 37 
SEQUENCE LENGTH: 31 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY : Linear 
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MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVH3 ' primer 
SEQUENCE 

GTCGGATCCA CTCACCTGAG GAGACGGTGA C 
SEQ ID NO: 38 
SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHa 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone : HEF-RVHa-gy 1 

Amino acid -19 — l:leader 

Amino acid 1-30:FR1 

Amino acid 31-35:CDR1 

Amino acid 36-49:FR2 

Amino acid 50-68:CDR2 

Amino acid 69-100:FR3 

Amino acid 101-111:CDR3 

Amino acid 112-122:FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 
Ket Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 
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GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT pGG GGA GGC TTG GTC CAG 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Cly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 
Pro Cly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT CAT TAC TAC CTC AGC TGG GTC CGC CAA GCT CAA GGC AAA GGG CTA 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lyi Gly Leu 
30 35 *0 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GCT TAC ACA AGA GAG 
Glu Leu Val Gly Leu He Arg Asn Lys AlaAsn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA CAC TTC 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

SEQ ID NO: 39 
SEQUENCE LENGTH: 3 4 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: LtWl 
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SEQUENCE 

GGCTAGAGTG GGTGCCTCTC ATTAGAAACA AAGC 

SEQ ID NO: 40 

SEQUENCE LENGTH: 36 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LTW2 

SEQUENCE 

GAGACCCACC CACTCTAGCC CTTTCCCTTG AGCTTG 

SEQ ID NO: 41 

SEQUENCE LENGTH: 4 24 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVHb 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVHb-gy 1 
Amino acid - 19 — 1 : leader 
Amino acid 1-30:FR1 
Amino acid 31-35:CDR1 
Amino acid 36-49 :FR2 
Amino acid 50-68 :CDR2 
Amino acid 69-100:FR3 
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Amino acid 101-111:CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 -5 

CTC CAG TGT GAA CTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Pht Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 *0 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT CCA TCT GTG AAG GGC AGA CTT ACC ATC TCA ACA GAA GAT TCA 28S 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Clu Asp Ser 
65 70 75 

35 

AAC AAC ACG CTG TAT CTG CAA ATG AGC ACC CTG AAA ACC CAA CAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
BO B5 90 

40 GCC GTG TAT' TAC TCT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 

45 GCT TAC TGG GGC CAG GGA ACC CTG CTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Gly Cln Gly Thr Leu Val Thr Val Ser Ser 

110 115 120 

50 SEQ ID NO: 4 2 

SEQUENCE LENGTH: 32 



2S 



30 
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SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: QTP1 

SEQUENCE 

TCGCTCCGCC AAGCTCCAGG GAAAGGGCTA GA 
SEQ ID NO: 43 
SEQUENCE LENGTH: 32 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: QTP2 
SEQUENCE 

TCTAGCCCTT TCCCTGGAGC TTGGCGGACC CA 
SEQ ID NO: 44 
SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHC 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone : HEF-RVHc-gyl 
Amino acid -19--1 : leader 
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Amino acid 1-30:FR1 
Amino acid 31-35 :CDR1 

5 

Amino acid 36-49 :FR2 
Amino acid 50-68 :CDR2 
io Amino acid 69-100 :FR3 

Amino acid 101-111 :CDR3 
Amino acid 112-122 :FR4 

is 

Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG CGT 46 
?Q Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
n Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TCT GCT CCC TCT GGA TTC ACC TTC 144 
3Q Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
35 Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
80 85 90 
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GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC CAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Alt Arg Glu Asn Tyr Arg Tyr Asp Vil Glu Leu 
5 95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG CTC ACC GTC TCC TCA C A 24 

AX* Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
,0 110 115 120 

SEQ ID NO: 45 

SEQUENCE LENGTH: 424 
,5 SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY: Linear 

20 

MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHd 
Sourse 

25 

Organism: Mouse and human 
Immediate source 
so Clone: HEF-RVHd-gyl 

Amino acid -19 — l:leader 
Amino acid 1-30:FR1 

35 

Amino acid 31-35:CDR1 
Amino acid 36-49:FR2 
Amino acid 50-68:CDR2 

40 

Amino acid 69-100:FR3 
Amino acid 101-111:CDR3 
45 Amino acid 112-122 :FR4 

Sequence 

ATG GAG TIT CGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
& Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 
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20 



GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGC GGA CGC TTC GTC CAG 96 
Val Gin Cys Clu Val Gin Leu Leu Clu Ser Gly Cly Gly Leu Val Gin 

-11 5 10 

CCT GGG CGT TCT CTG AGA CTC TCA TGT GCT GCC TCT CGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT CAT TAC TAC CTG AGC TGG CTC CGC CAA GCT CCA CGG AAA GGC CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Cly Leu 
30 35 «0 45 

CAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GCT TAC ACA AGA GAG 240 
Glu Trp Val Cly Leu He Arg Asn Lys AlaAsn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT CCA TCT GTG AAC GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 
65 ?0 75 

25 AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC CAA GAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
80 85 90 

30 GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 

35 GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 12° 

40 SEQ ID NO: 46 

SEQUENCE LENGTH: 2 6 
SEQUENCE TYPE: Nucleic acid 

45 » 

STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: ATP1 
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SEQUENCE 

TGGCTCCGCC AACCTCCACG CAAAGG 

SEQ ID NO: 47 

SEQUENCE LENGTH: 2 6 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: ATP 2 

SEQUENCE 

CCTTTCCCTG GAGGTTGGCG GACCCA 

SEQ ID NO: 48 

SEQUENCE LENGTH: 4 24 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVHe 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVHe-gyl 
Amino acid -19 1 : leader 
Amino acid 1-30:FR1 
Amino acid 31-3S:CDR1 
Amino acid 36-49:FR2 
Amino acid 50-68:CDR2 
Amino acid 69-100:FR3 
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35 



Amino acid 101-111:CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Cly Leu Ser Trp Val Phe Leu Val Alt He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA CTG CAC CTG TTG GAG TCT GGG GGA GCC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Cly Cly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CCC CAA CCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Cly Leu 
30 35 40 45 

CAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA CAC 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Cly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Alt Ser V.l lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

B0 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA CAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 1°5 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr V«l Ser Ser 
110 115 120 

SEQ ID NO: 49 
SEQUENCE LENGTH: 2S 
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SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: GTA1 

SEQUENCE 

CAAGCTCCAG GGAAAGCGCT AGACTGGCT 
SEQ ID NO: 50 
SEQUENCE LENGTH: 29 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: GTA2 
SEQUENCE 

ACCCACTCTA GCGCTTTCCC TGGAGCTTG 
SEQ ID NO: 51 
SEQUENCE LENGTH: 4 24 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHf 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone : HEF-RVHf-gyl 
Amino acid -19 — 1: leader 
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20 



45 



50 



Amino acid 1-30 :FR1 
Amino acid 31-35:CDR1 
Amino acid 36-49:FR2 
Amino acid 50-68 :CDR2 
Amino acid 69-100 :FR3 
Amino acid 101-111 :CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Clu Phe Giy Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA CTG CAG CTG TTG GAC TCT GGG GGA GGC TTG GTC CAC 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 1C 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT CCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GCG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Ala Leu 
30 35 AO U5 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG ACC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
80 85 90 
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CCC GTC TAT TAC TGT GCT AG A GAG AAC TAT CGC TAG GAC GTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Clu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GCA ACC CTG GTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

SEQ ID NO: 52 
SEQUENCE LENGTH: 23 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: LTFl 
SEQUENCE 

GTGAAGGGCA GATTTACCAT CTC 

SEQ ID NO: 53 

SEQUENCE LENGTH: 23 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LTF2 

SEQUENCE 

GAGATGGTAA ATCTGCCCTT CAC 
SEQ ID NO: 54 
SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
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30 



45 



MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHg 
Sourse 

Organism: Mouse and human 

Immediate source 

Clone: HEF-RVHg-gyl 
Amino acid -19 — l:leader 
Amino acid 1-30 :FR1 
Amino acid 31-35 :CDR1 
Amino acid 36-49 :FR2 
Amino acid 50-68 :CDR2 
Amino acid 69-100:FR3 
Amino acid 101-111:CDR3 
Amino acid 112-122 :FR4 

Sequence 

ATG GAG TTT GGG CTG AGC TCG GTT TTC CTT 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu 
-19 -15 - -10 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser 

-1 1 5 
CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala 

15 20 
AGT GAT TAC TAG CTG AGC TGG CTC CGC CAA 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin 

30 35 
GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala 
50 55 



GTT GCT ATT TTA AAG GGT 48 
Val Ala lie Leu Lys Gly 

-5 

GGG GGA GGC TTG GTC CAG 96 
Gly Gly Gly Leu Val Gin 
10 

GCC TCT GGA TTC ACC TTC 14 4 
Ala Ser Gly Phe Thr Phe 
25 

GCT CCA GGC AAA GGG CTA 192 
Ala Pro Gly Lys Gly Leu 
40 45 
AAT GGT TAC AC A AGA GAG 240 
Asn Gly Tyr Thr Arg Glu 
60 
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TAC AGT CCA 7CT GTC AAG GGC AGA TTT ACC ATC TCA ACA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr lie Ser Arg Clu Asp Ser 

5 65 70 75 

AAG AAC ACC CTG TAT CTG CAA ATG AGC ACC CTG AAA ACC GAA CAC TTC 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Clu Asp Leu 

to 80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC CAC CTA GAG CTT 38* 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Clu Leu 

15 95 100 105 

GCT TAC TGG GGC GAG CGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

» 110 115 120 

SEQ ID NO: 55 

SEQUENCE LENGTH: 424 

25 SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY: Linear 

30 

MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHh 
35 Sourse 

Organism: Mouse and human 
Immediate source 

40 

Clone: HEF-RVHh-gyl 

Amino acid -19-- 1 : leader 
4S Amino acid 1-30:FR1 

Amino acid 31-35:CDR1 

Amino acid 36-49:FR2 
50 Amino acid 50-68 :CDR2 

Amino acid 69-100:FR3 
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30 



50 



Amino acid 101-111:CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGO TGG GTT TIC CTT CTT CCT ATT TTA AAG GGT 48 

Met Glu Phc Cly Leu Ser Trp Val Phe Leu Val Ala He Leu Lyt Cly 

-19 -15 -10 "5 

CTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG CTC GAG 96 

Val Gin Cys Glu VbI Gin Leu Leu Glu Ser Gly Gly Gly Leu Vml Gin 

-11 5 10 

CCT GGG GGT TCT CTC AGA CTC 7CA TGT CCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Cly Ser Leu Arg Leu Ser Cys Ala Ala Ser Cly Phe Thr Phe 

15 20 23 

AGT GAT TAC TAC CTG AGC TGG CTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG CTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Cly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG CGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Cly Arg Phe Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTC 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT CCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Clu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

SEQ ID NO: 56 
SEQUENCE LENGTH: 124 
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SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : Linear 

MOLECULE TYPE : Synthetic DNA 

NAME OF SEQUENCE: LF1 

SEQUENCE 

TTGAACCTTC CACCATGCGA TGGAGCTGTA TCATCCTCTT CTTCCTAGCA ACAGCTACAG 
GTGTCCACTC CGACATCCAG ATGACCCACA GCCCAAGCAG CCTCAGCGCC AGCGTAGGTG 
ACAG 

SEQ ID NO: 57 
SEQUENCE LENGTH : 122 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: LF2 
SEQUENCE 

GCATTGTAGA TCAGCAGCTT TGGAGCCTTT CCTGGCTTCT GCTGGTACCA TGCTAAATAA 
CTGTAAATAA TCTCGCTTGC TCGACAGGTG ATGGTCACTC TGTCACCTAC GCTCGCGCTC 
AG 

SEQ ID NO: 58 
SEQUENCE LENGTH: 121 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: LF3 
SEQUENCE 
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AGCTGCTGAT CTACAATGCA AAAACCTTAG CAGATGGAGT GCCAAGCAGA TTCAGCGGTA 
GCGGTAGCGG TACCGACTTC ACCTTCACCA TCAGCAGCCT CCACCCAGAG GACATCGCTA 
C 

SEQ ID NO: 59 
SEQUENCE LENGTH: 106 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: LF4 
SEQUENCE 

GTAGGATCCA CTCACGTTTG ATTTCGACCT TGGTCCCTTG CCCGAACCTC CCAGGAAAAC 

CAAAATGATG TTGGCAGTAG TAGGTAGCGA TGTCCTCTGG CTGCAG 

SEQ ID NO: 60 

SEQUENCE LENGTH: 20 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVL5 ' 

SEQUENCE 

TTGAAGCTTC CACCATGGCA 

SEQ ID NO: 61 

SEQUENCE LENGTH: 2 0 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 
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NAME OF SEQUENCE: RVL'3 
SEQUENCE 

GTAGGATCCA CTCACCTTTG zo 

SEQ ID NO: 62 

SEQUENCE LENGTH: 37 9 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

HAKE OF SEQUENCE: RVLa 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVLa-g* 

Amino acid -19 1 : leader 

Amino acid 1-23:FR1 

Amine acid 24-34 :CDR1 

Amino acid 35-45 :FR2 

Amine acid 50-56:CDR2 

Amino acid 57-88:FR3 

Amino acid B9-97:CDR3 

Amine acid 98-lG7:FR4 
Sequence 

ATG GGA TGG AGC TCT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 
Met Gly Trp Ser Cys He lie Leu Phe Leu Val Ala Thr Ale Thr Gly 
-19 -15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 
Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 
-11 5 10 
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AGC GTA GGT GAC AGA GTG ACC ATC ACC TCT CCA GCA ACC GAG ATT ATT 144 
Ser Val Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Clu lie lie 
5 is 20 25 

TAC AGT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAC CCT CCA AAG 192 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
W 30 * 35 «0 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GCA GTG CCA AGC AGA 240 
Leu Leu lie Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC CCT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAC GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 
80 85 90 

25 TTT CCT CGC ACC TTC GGC CAA GGG ACC AAG GTC CAA ATC AAA C 379 

Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 
95 100 105 

30 SEQ ID NO: 6 3 

SEQUENCE LENGTH: 38 
SEQUENCE TYPE: Nucleic acid 

35 

STRANDEDNESS : Single 
TOPOLOGY: Linear 
40 MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: FTY1 
SEQUENCE 

45 AGCGGTAGCG GTACCGACTA CACCTTCACC ATCAGCAG 38 

SEQ ID NO: 64 
SEQUENCE LENGTH: 38 

50 

SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 



59 



EP0 770S28 A1 



is 



20 



35 



SO 



SB 



TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: FTY2 

SEQUENCE 

CTGCTGATGG TGAAGCTGTA GTCGGTACCG CTACCGCT 38 

SEQ ID NO: 65 

SEQUENCE LENGTH: 37 9 

SEQUENCE TYPE: Nucleic acid 

5TRANDEDNESS : Double 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVLb 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVLb-g< 

Amino acid -19--1 : leader 

Amino acid 1-23 :FR1 

Amino acid 24-34 :CDR1 

Amino acid 35-49 :FR2 

Amino acid 50-56 :CDR2 

Amino acid 57-88 :FR3 

Amino acid B9-97:CDR3 

Amino acid 98-107 : FR4 
Sequence 

ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 46 
Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr Gly 
-19 -15 -10 -5 
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CTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC ACC CTG ACC GCC 95 
Val Kis Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

AGC GTA GGT GAC AGA GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 144 
Ser Val Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu He He 

15 20 25 

TAC AGT TAT TTA GCA TGG TAC CAG CAC AAG CCA GGA AAG CCT CCA AAG 192 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin L73 Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTC CTG ATC TAC AAT GCA AAA ACC TTA GCA CAT GGA GTG CCA AGC AGA 240 
Leu Leu He Tyr Asn Ala Lys Thr Leu- Ala Asp Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TAC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA CAG GAC ATC CCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 B5 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG CTC GAA ATC AAA C 379 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

95 100 105 

SEQ ID NO: 66 

SEQUENCE LENGTH: 18 

SEQUENCE TYPE : Nucleic acid 

40 

STRANDEDNESS : Single 
TOPOLOGY: Linear 
45 ' MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: EF1 
SEQUENCE 

50 

CAGACAGTGG TTCAAAGT 18 
SEQ ID NO: 67 
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SEQUENCE LENGTH: 17 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HIP 

SEQUENCE 

GCCCCAAACC CAAGGTC 

SEQ ID NO: 6 8 

SEQUENCE LENGTH: 20 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: KIP 

SEQUENCE 

AACTCAATGC TTTAGGCAAA 



Claims 

1 . A tight chain (L chain) variable region (V region) of mouse monoclonal antibody against human Inter leukin-8 (IL-8) 

2. An L chain V region as set forth in claim 1 having the amino acid sequence or a portion thereof shown in SEO ID 
NO 26 

3. A heavy chain (H chain) V region of mouse monoclonal antibody against human IL-8. 

4. An H chain V region as set forth in claim 3 having the amino acid sequence or a portion thereof shown in SEO ID 

NOi 27. 

5. Chimeric L chain comprising a human L chain constant region (C region), and an L chain V region of mouse mon- 
oclonal antibody against human IL-8. 

6. Chimeric L chain as set forth in claim 5. wherein said mouse L chain V region has the ammo acid sequence or a 
portion thereof shown in SEO ID NO: 26. 

7 " Chimeric H chain comprising a human H chain C region, and an H chain V region of mouse rronocJonai antibody 
against human IL-8 
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8. Chimeric H chain as set forth in daim 7. wherein said mouse H chain V-r egion has the amino acid sequence or a 
portion thereof shown in SEQ ID NO: 27. 

9. Chimeric antibody comprising. 

(1) L chains each comprising a human L chain constant region (C region), and an L chain V region of mouse 
monoclonal antibody against human IL-8; and, 

(2) H chains each comprising a human H chain C region, and an H chain V region of mouse monoclonal anti- 
body against human IL-8. 

10. Chimeric antibody as set forth in daim 9 wherein said mouse L chain V region has the amino acid sequence or a 
portion thereof shown in SEQ ID NO: 26, and said mouse H chain V region has the amino acid sequence or a por- 
tion thereof shown in SEQ ID NO: 27. 

11. Aconplementaritydetermir^ 
IL-8. 

12. A CDR as set forth in claim 1 1 having the amino acid sequence or a portion thereof shown below and in SEQ H) 

NO: 26 

CDR1 : Arg Ala Ser/GJu tie ile/Tyr Ser Tyr/Leu Ala/ 
CDR2: Asn Ala Lys/Thr Leu Ala/Asp 
CDR3: Qn His Hi6/Phe Gly Phe/Pro Arg Thr/ 

13. A CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

14. A CDR as set forth in claim 13 having the amino acid sequence or a portion thereof shown below and in SEQ ID 

NO: 27. 

CDRl : Asp Tyr Tyr/Leu Ser 

CDR2: Leu He Arg/Asn Lys Ala/Asn Gly Tyr/Thr Arg Qlu/Tyr Ser Ala/Ser Val Lys/Gly 
CDR3: GBu Asn Tyr/Arg Tyr Asp/Val Giu Leu/Ala Tyr/ 

1 5. A reshaped human L chain V region of antibody against human IL-8 comprising: 

(1) a framework region (FR) of a human L chain V region; and. 

(2) a CDR of an L chain V region of mouse monoclonal antibody against human IL-8. 

16. A reshaped human L chain V region as set forth in claim 15. wherein said CDR has the ammo acid sequence or a 
portion thereof shown in daim 12. 

1 7. A reshaped human L chain V region as set forth in claims 1 5 and 1 6, wherein said FR is derived from human anti- 
body REI. 

18. A reshaped human L chain V region as set forth in claim 15. wherein said L chain V region has the amino acid 
sequence or a portion thereof indicated as RVLa or RVLb in Table 2. 

19. A reshaped human H chain V region of antibody against human IL-8 comprising: 

(1) an FR of a human H chain V region; and. 

(2) a CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

20. A reshaped human H chain V region as set forth in claim 1 9, wherein said CDR has the amino acid sequence or a 
portion thereof shown in daim 14. 

21 . A reshaped human H chain V region as set forth in daims 1 9 and 20. wherein said FR1. FR2 and FR3 are derived 
from human antibody VDH26 and said FR4 is derived from human antibody 4B4. 

22. A reshaped human H chain V region as set forth in daim 19, wherein said H chain V region has the amino acid 
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sequence or a portion thered indicated as RVHa, RVHb, RVHc, RVHd, RVHe, RVHf, RVHg or RVHh in Tables 3 
and 4. 

23. An L chain ol reshaped human antibody against human IL-8 comprising: 

(1) a human L chain C region; and, 

(2) an L chain V region comprising a human L chain FR, and an L chain COR of mouse monodonaJ antfcody 
against human IL-8. 

w 24. An L chain of reshaped human antfcody as set forth in claim 23. wherein said human L chain C region is a human 
Ck region, human L chain FR is derived from human ant&ody REI, and said L chain COR has the amino acid 
sequence or a portion thereof shown in daim 12. 

25. An L chain of reshaped human antibody as set forth in claim 23, wherein said L chain V region has the amino acid 
is sequence or a portion thereof indicated as RVU or RVLb in Table 2. 

26. An H chain of reshaped human anttoody against human IL-8 comprising: 

(1) a human H chain C region; and. 
20 (2) an H chain V region comprising a human H chain FR, and an H chain CDR of mouse monodonaJ antibody 

against human IL-8 

27. An H cham of reshaped human antibody as set forth in darn 26, wherein said human H chain C region is a human 
Cyl region, said human H chain FRi , FR2 and FR3 are derived from human antibody VDH26, human H chain FR4 

25 is derived from human antibody 4B4. and said H chain CDR has the amino acid sequence or a portion thereof 
shown in claim 14. 

28. An H chain of reshaped human antibody as set forth in claim 26, wherein said H chain V region has the amino acid 
sequence or a portion thereof indicated as RVHa, RVHto, RVHc, RVHd. RVHe, RVHf, RVHg and RVHh Tables 3 and 

30 4 

29. A reshaped human antibody against human IL-8 comprising: 

(A) L chains each comprising: 

35 

(1) a human L chain C region; and, 

(2) an L chain V region comprising a human 

L chain FR, and L chain CDR of mouse monoclonal antibody against human IL-8; and. 
*o (B) an H chain comprising: 

(1) a human H chain C region; and. 

(2) an H chain V region comprising a human H chain FR. and H chain CDR of mouse monoclonal antibody 
against human IL-8. 

45 

30. A reshaped human antibody as set forth in claim 29, wherein said L chain CDR has the amino acid sequence or a 
portion thereof shown in claim 1 2. and said H chain CDR has the amino acid sequence or a portion thereof shown 
in claim 14. 

50 31. A reshaped human antibody as set forth in claim 29. wherein said L chain CDR has the ammo acid sequence or a 
portion thereof shown in claim 1 2, and said H chain CDR has the amino acid sequence or a portion thereof shown 
in claim 14; said human L chain FR is derived from human antibody REI; said human H chain FR1, FR2 and FR3 
are derived from human antibody VDH26, human H chain FR4 is derived from human antibody 4B4. and said 
human L chain C region is a human Ck region; and, said human H chain C region rs a human Cyl region. 

£5 

32. A reshaped human antibody as set forth in claim 29, wherein said L chain CDR has the ammo acid sequence or a 
portion thereof shown in daim 1 2, and said H chain CDR has the amino acid sequence or a portion thereof shown 
in claim 14; said human L chain FR is derived from human antibody REI; said human H chain FR1, FR2 and FR3 
are drived from human antibody VDH26, human H chain FR4 is derived from human antibody 4B4, and said human 
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L chain C region is a human Ck region; and. said human H chain C region is C>4. 

33. A reshaped human antibody as set forth in claim 29 wherein said L chain V region has the amino acid sequence or 
a portion thereof indicated as RVLa or RVLb in Table 2. 

34. A reshaped human antibody as set forth in claim 29, wherein said H chain V region has the amino acid sequence 
or a portion thereof indicated as RVHa. RVKfc, RVHc. RVHd. RVHe. RVHf. RVHg or RVHh in Tables 3 and 4. 

35. DNA that codes for a chimeric L chain of antibody against human IL-8 containing; 

(1) a human L chain C region; and. 

(2) an L chain V region of mouse monoclonal antfcody against human IL-8. 

36. DNA as set forth in claim 35. wherein said L chain V region codes for the amino acid sequence or a portion thereof 
Shown in SEO ID NO: 26. 

37. DNA as set form in claim 35, wherein the DNA that codes tor said L chain V region has the nucleotide sequence or 
a portion thereof shown in SEO ID NO: 26. 

38. DNA that codes for a chimeric H chain of antibody against human IL-8 containing: 

(1) a human H chain C region; and, 

(2) an H chain V region of mouse monoclonal antibody against human IL-8, 

39. DNA as set forth in claim 38. wherein said H chain V region has the amino acid sequence or a portion thereof 
Shown in SEQ ID NO: 27. 



40. DNA as set forth in claim 3B. wherein said H chain V region has the nucleotide sequence or a portion thereof shown 

m SEQ ID NO: 27. 

41 . DNA that codes for an L chain V region of mouse monoclonal antibody against human IL-8. 

42. DNA as set forth in claim 41 , wherein said L chain V region codes for the amino acid sequence or a portion thereof 
shown in SEQ ID NO: 26 

43. DNA as set forth in claim 41 , wherein the DNA that codes tor said L chain V region has the nucleotide sequence of 
a portion thereof shown in SEQ ID NO: 26. 

44. DNA that codes for an H chain V region of mouse monoclonal antibody against human IL-8. 

45. DNA as set forth in claim 44, wherein said H chain V region codes for the amino acid sequence or a portion thereof 
shown in SEQ ID NO 27. 

46. DNA as set forth in claim 44, wherein the DNA that codes for said H chain V region has the nucleotide sequence 
or a portion thereof 6hown in SEQ ID NO: 27. 

47. DNA that codes for CDR of an L chain V region of mouse monoclonal antibody against human IL-8. 

48. DNA that codes for CD R as set forth in claim 47, wherein said CDR codes for the amino acid sequence or a portion 
thereof shown in claim 12. 

49. DNA that codes tor CDR as set forth in claim 47, wherein said CDR has the nucleotide sequence or a portion 
thereof shown in SEQ ID NO: 26. 

50. DNA that codes for CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

51. DNA that codes tor CDR as 6et forth in claim 50, wherein said CDR has the amino acid sequence or a portion 
thereof shown in claim 14. 
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52. DNA that codes for CDR as set forth in claim 50. wherein said COR has the nucleotide sequence or a portion 
thereof shown in SEQ ID NO: 27. 



53. DNA that codes tor a reshaped human L chain V region of antibody against human IL-8 comprising; 

(1) FR of a human L chain V region; and. 

(2) CDR of an L chain V region of mouse monoclonal antibody against human IL-6. 

54. DNA that codes for a reshaped human L chain V region as set forth in claim 53. wherein said CDR has the amino 
acid sequence or a portion thereof shown in claim 12. 

55. DNA that codes for a reshaped human L chain V region as set forth in daims 53 and 54, where* said FR is derived 

from human antibody RE I. 

56. DNA as set forth in claim 53, wherein said L chain V region codes for the amino acid sequence or a portion thereof 
indicated as RVLa or RVLb in Table 2 

57. DNA as set forth in claim 53 having the nucleotide sequence of a portion thereof shown in SEQ ID NO 62 or SEQ 
ID NO 65 

58. DNA that codes tor a reshaped human H chain V region of antibody against human IL-8 comprising: 

(1) FR of a human H chain V region; and, 

(2) CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

59. DNA that codes tor a reshaped human H chain V region as set forth in claim 58. wherein said CDR has the amino 
acid sequence or a portion thereof shown in claim 14. 

60. DNA that codes for a reshaped human H chain V regton as set forth in claims 58 and 59. wherein said FRi , FR2 
and FR3 is derived from human antibody VDH26. and FR4 are derived from human antibody 4B4. 

61 . DNA that codes for a reshaped human H chain V region as set forth in daim 58, wherein said H chain V region 
codes for the amino acid sequence or a portion thereof inofcated a6 RVHa, RVHb, RVHc, RVHd, RVHe RVHf 
RVHg or RVHh in Tables 3 and 4. 

62.. DNA as set forth in claim 48 having the nucleotide sequence or a portion thereof shown in SEQ ID NO: 38 41 44 
45, 48, 51. 54 or 55. ' : 

63. DNA that codes tor a reshaped human L chain of antibody against human IL-8 composing; 

(1) a human L chain C region; and. 

(2) an L chain V region comprising human FR, and CDR of mouse monoclonal antibody against human IL-8. 

64. DNA as set forth in claim 63, wherein said L chain V region codes for the amino acid sequence or a portion thereof 
indicated as RVLa or RVLb in Table 2 

65. DNA as set forth in claim 63. wherein said L chain V region has the nucleotide sequence or a portion thereof shown 
in SEQ ID NO: 62 or SEQ ID NO: 65. 

66. DNA as set forth in claims 63. 64 and 65. wherein said human L chain C region is a human L chain Ck region. 

67. DNA that codes for a reshaped human H chain of antibody against human IL-8 comprising: 

(1) a human H chain C region; and, 

(2) an H chain V region comprising human FR. and CDR of mouse monoclonal arrtfoody against human IL-8. 

68. DNA that codes for reshaped human H chain as set forth in claim 67 wherein said H chain V region codes for the 
amino acid sequence or a portion thereof indicated as RVHa, RVhb, RVHc, RVHd. RVHe, RVHf, RVHg or RVV&i in 
Tables 3 and 4. 



66 



EP 0 770 628 A1 



69. DNA as set forth in daim 67, wherein said H chain V region has the nucleotide sequence or a portion thereof shown 
in SEQ ID NO: 3d, 41 . 44, 45. 46, 51. 54 or 55. 

70. DNA as set torth in claims 67. 68 or 69. wherein said human H chain C region is a human H chain 0|1 region. 

71. DNA as set forth in claims 67, 68 or 69. wherein said human H chain C region is a human H chain Cy4 region. 

72. A vector containing DNA as set torth in any one of claims 35. 38. 37, 38, 39. 40. 63. 64. 65. 66 67 68 69 70 and 
71. 

73. A host cell transformed by a vector as set forth in daim 72. 

74. A process for producing chimeric antibody against human IL-8 comprising the steps of cutturing host cats trans- 
formed simultaneously with an expression vector containing DNA as set forth in any one of ctaims 35, 36 and 37. 
and an expression vector containing DNA as set forth in any one of ctaims 38, 39 and 40, and recovering the target 
antibody. 

75. A process for producing chimeric antibody against human IL-8 comprising the steps of curturing host eels trans- 
formed with an expression vector containing DNA as set forth in any one of ctaims 35, 36 and 37, and DNA as set 
torth in any one of claims 38. 39 and 40, and recovering the target antfcody. 

76. A process for producing reshaped human antibody against human IL-8 comprising the steps of cutturing host ceils 
transformed simaltaneously with an expression vector containing DNA as set forth in any one of ctaims 63. 64, 65 
and 66. and an expression vector containing DNA as set forth in any one of ctaims 67, 68. 69, 70 and 71 , and recov- 
ering the target antibody. 

77. A process tor producing reshaped human antibody against human IL-8 comprising the steps of cutturing host ceOs 
transformed with an expression vector containing DNA as set forth in any one of claims 63, 64, 65 and 66, and DNA 
as set forth in any one of claims 67, 68. 69. 70 and 71 , and recovering the target antibody. 
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